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ABSTRACT 
Conesus Lake has gone through a series of changes within its trophic 
levels. Walleye have been declining in numbers since the early 1970's. 
The introduction of an obligate planktivore, the alewife, in the late 
1970's resulted in a rapidly expanding planktivore population and poorer 
water quality. Attempts at biomanipulation were begun in 1985 with yearly 
stockings of 65,000 3-5 em walleye fingerlings. While these fingerling 
plantings were not successful, nevertheless alewife in Conesus Lake declined 
by 41% from 1985 to 1988. A likely cause for this decline is a decrease 
in the alewife's forage base. 
In 1988, this study was initiated to evaluate the effect of biomanipulation 
on water quality and zooplankton community structure. The expected shift 
to a larger zooplankton community was not observed. The weighted mean 
length of zooplankton declined from a value of 0.60 mm in 1972-73 to 0.23 
mm in 1985 down to 0.18 mm by 1988. Ninety-eight percent of the 1988 
zooplankton were less than 0.35 mm in size and ninety-three percent of the 
crustacean zooplankton were less than 0.35 mm. 
1988 decreased to one-half the biomass of 1985. 
Zooplankton biomass in 
The zooplankton community changed from a Rotifera-Eucopepoda (calanoids 
and cyclopoids) -Cladc..cera community in 1985 to a Rotifera-Cladocera-
Eucopepoda (cyclopoids) assemblage by 1988. The disappearance of Diaptomus 
and appearance of Eucyclops agilis and Macrocyclops albidus in the pelagic 
waters of Conesus Lake were unexpected. 
Water quality did not improve as expected. Turbidity, chlorophyll ~. 
pH and soluble reactive phosphorous increased significantly (P<O. 022) 
within the epilimnion in 1988 compared to 1985. 
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INTRODUCTION 
Forty kilometers south of Rochester, New York lies the westernmost 
Finger Lake. The Iroquois named it Ganeasos, meaning long string of 
berries. Today we know it as Conesus. Old time residents recall the clear 
waters and the excellent sports fishery. Younger residents remember cloudy 
water and less productive fishing. 
Conesus is rated as a Class AA lake (NYSDEC 1987) and has had a 
reputation as being an excellent walleye and jack (yellow) perch fishery. 
The New York State Department of Environmental Conservation (DEC) has 
managed four game fish within its waters: northern pike (Esox lucius); 
largemouth bass (Micropterus salmoides); rainbow trout (Salmo gairdnerii); 
and walleye (Stizostedion vitreum vitreum) (Abraham 1975). During the 
early 1970's, complaints that the walleye fishery had collapsed prompted 
DEC to estimate walley~ abundance. Results (Table 1) confirmed that walleye 
had decreased in numbers, from a 1966 estimate of 12,000 individuals down 
to a 1975 estimate of 9614 (Abraham 1975). By 1986, the walleye population 
had dropped to 1850 (Abraham 1986). 
Reasons have been sought for the walleye decline. One suggestion is 
that Rebel and Rapala lures in the late 1960's led to overfishing. Lack 
of a suitable spawning habitat due to human activities (additional shoreline 
construction) and/or lack of mature egg-laying females may also have been 
causes for the collapse of the fishery. While a one year class failure 
of a piscivore can be alarming, several consecutive year class failures 
can have a devastating effect upon the fishery. 
The decline of the walleye played a role in the proliferation of an 
obligate planktivore in Conesus Lake. During the late 1970's, Alosa 
pseudoharengus, commonly known as a sawbelly or alewife (Scott and Crossman 
1973), was introduced into the lake. With fewer top level predators, like 
the walleye, the alewife was able to populate the lake. Anglers reported 
that alewife were caught during the 1983 ice fishing season. By the spring 
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of 1984 an alewife die-off occurred and fall gill netting revealed alewife 
cohorts from 1981, 1982 and 1983. These fish were large and robust (49-135 
gm) (Abraham 1988). 
Intense predation by alewifes (~ pseudoharengus and~ aestivalis), 
yellow perch (Perea flavescens), and bloaters (Coregoni hoyi) is known to 
alter the next lower trophic level by decreasing the abundance of large 
size (1.0 mm or greater) zooplankton thereby allowing an increase in the 
numbers of small size (less than 1.0 mm) zooplankton (Brooks and Dodson 
1965; Brooks 1968; Morsell and Norden 1968; Wells 1970; Evans and Jude 
1986). Loss of the larger herbivorous zooplankton allows algae (Lynch and 
Shapiro 1981; Elser et al. 1988), chlorophyll£ (Andersson et al. 1978), 
and turbidity (Elliott et al. 1983) to increase. 
Turbidity has been recorded daily at the water treatment plants along 
Conesus Lake shores. Since the late 1970's, turbidity levels at the Avon 
water treatment plant have gradually risen from a 1977 mean of 0.85 NTU 
to a mean of 1.5 NTU i~ 1988 (Figure 1). A study done by Makarewicz (1986) 
reported that Conesus Lake had significant increases in turbidity (P > 
0.001) since the introduction of the alewife. The Makarewicz (1986) study 
also confirmed the loss of a large ( > 1.0 mm) and efficient herbivorous 
zooplankton, Daphni~ pulex. Historically, ~ pulex had been dominant in 
Conesus Lake since 1910 (Table 2). ~ pu1ex made up 87% of the biomass 
of the zooplankton and had been collected on every sampling day between 
June 1972 and August 1973 (Chamberlain 1975). As recent as 1983, ~ pulex 
(mean of 1. 3 22.6 individuals/liter) was observed in Conesus 
Lake (Abraham 1988). Thereafter, no~ pulex were collected. 
By 1985, Conesus Lake was experiencing low pi.scivore abundance and 
high planktivore numbers. Ninety percent of the fish gill netted in 1985 
by DEC were planktivores (Figure 2). Attempts to increase piscivore mass 
were begun when DEC stocked 15.9 million walleye sac fry per year in the 
early 1980's; in 1985, they began stocking 3-5 ern walleye fingerlings at 
a rate of 65,000 per year. By increasing the biomass at the top trophic 
level (stocking of 65,000 walleye fingerlings), the planktivores should 
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decrease in biomass, zooplankton should increase in biomass, algal biomass 
would decrease and result in lower chl ~ and turbidity readings (Carpenter 
et al. 1985). Has the stocking of these 3-5 em fingerlings helped improve 
the Conesus Lake water quality and has it helped increase the biomass of 
the zooplankton community? 
In order to answer the questions, the following objectives were 
defined: 
1. To obtain water chemistry during May-October 1988 and compare to 
previous work; 
2. To obtain zooplankton data and evaluate size-selective changes 
due to biomanipulation; 
3. To complete a fish census of piscivores and planktivores; and 
4. To determine feeding habits of Conesus Lake alewife. In 
order to satisfy these objectives, this work compared specific water 
chemistry measurements from May-October 1988 to May-October values taken 
from 1985 sampling done within the Makarewicz study (1986). The chemical 
and physical measurements taken were those which are common water quality 
criteria. 
To determine whether the zooplankton community had changed, a comparison 
to previous zooplankton data was needed. The Makarewicz (1986) and 
Chamberlain (1975) studies were used. The time frame of May-October was 
also used for zooplankton comparisons. 
The authoress volunteered her time and labor to take part in the 1988 
DEC gill net census of Com::sus Lake. The September 1988 gill net data 
were compared to the September 1985 gill netting done by the DEC. During 
the census, alewife were retained for feeding habit determination. 
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METHODS 
In order to establish whether water chemistry and the zooplankton 
community had changed since 1985, water samples were collected biweekly 
from 3 May, 1988 to 18 October, 1988 (Appendix 1) at one site approximately 
1. 8 6 km from the northern end of Conesus Lake (Figure 3) . This site 
(Station 13) was also sampled biweekly in 1985 by Makarewicz (1986). 
Water temperature was read at one meter intervals with a Whitney 
thermistor and water samples were collected in the epilimnion (1 m), 
metalimnion (8 m), and hypolimnion (12m) with a 2-liter VanDorn water 
bottle. Transparency measurements were taken with a 20 em all white Sec chi 
disk. 50 ml of lake water from each sampling depth was filtered through 
a 0.45 urn Magna Nylon 66 membrane filter for soluble reactive phosphorous 
( SRP) and nitrate (N03-) analyses. All sample water was stored in ice 
prior to analysis. 
Table 3 is a summary of all methodology employed. Conductivity, pH, 
alkalinity and dissolved oxygen were analyzed in the field. Laboratory 
analyses included total phosphorous, SRP, N03-, silica, ca++, Mg++, K+, 
Na+, chloride, sulfate, turbidity and chl .§:. Chlorophyll .9: and phaeophytin 
were extracted with alkaline acetone and measured on a fluorometer. 
Zooplankton were sampled with a Wisconsin net (0.5 m inner diameter, 
mesh size 80 urn) equipped with a calibrated General Oceanics Model 2030 
flow meter. Vertical tows were begun just off the bottom and hand-hauled 
to the surface. Zooplankton were relaxed with 5 ml tonic water and 
preserved wi'th 10 ml of formalin. In order to identify the general array 
of zooplankton, three 1-ml replicate counts with a Sedgewick-Rafter cell 
were made on each sample. Because of the high species diversity, the 
cyclopoids were identified and counted separately in undiluted 1 ml 
triplicates. As many as fifty individuals of each species of cyclopoids 
and cladocera present in the 9 September and 21 September sampling were 
measured for length. Organisms were identified using Ward & Whipple (1965), 
Pennak (1953), Balcer (1984) and Sternberger (1979). 
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A 100 ml sample of surface water was taken biweekly and fixed with 
Lugol's solution. These phytoplankton samples were not analyzed. They 
are stored at SUNY Brockport. 
The authoress assisted the Department of Environmental Conservation 
as they sampled Conesus Lake fish during the week of 12 - 16 September , 
1988 (Figure 3). Experimental gill nets of 3.8lcm (1.5 inch), 5.08cm (2 
inch), 6.35cm (2.5 inch), 7.62cm (3 inch), 10.16cm (4 inch) and 12.7cm (5 
inch) mesh were set outside the weed line in 7 to lOrn of water containing 
at least 5 ppm of oxygen. Random selection of sites from previously 
developed grids determined the gill net locations. The nets were set in 
the afternoon and pulled no later than 0900 the following morning. Three 
nets were set the first day with two nets being set on subsequent days. 
Alewifes from the September gill netting were preserved in 95% ethanol 
after their stomachs were slit to allow for complete preservation. Fifteen 
stomach contents were analyzed for diet. The percent composition of food, 
an electivity index and a selectivity index were calculated using the 
methods of Neilsen and Johnson (1983) and Ricker (1971). 
Quality Control 
In order to maintain assurances of chemical and biologic consistency, 
a quality control program was developed. A control sample for each 
parameter (Table 4) was run twenty times to establish a mean and standard 
deviation. The biweekly external control sample had to lie within (plus 
or minus) three standard deviations from the mean before samples were run. 
During the six month sampling, these external quality controls remained 
within the defined range. 
The zooplankton quality control consisted of counting a lml diluted 
sample in triplicate, then having another person count 1 ml (diluted) from 
the same sample bottle (Appendix 2). The correlation coefficient of the 
counts obtained by the two individuals was 0.996. 
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RESULTS 
Precipitation and Lake Level 
Conesus Lake experienced lower than normal precipitation for 1988 
with a total of 76.6 em compared to 100 em in 1985 (Meekin and Conlin 
1989). However, isolated thunderstorms during the summer of 1988 dropped 
more precipitation in July and August 1988 than during July and August of 
1985. Records indicate that 1988 was the driest year for the last eleven 
years (Figure 4) (Meekin and Conlin 1989). 
Lake level at Conesus Lake is controlled at the outlet. The lake 
is supposed to be held near a level of 248.8 m (above sea level) from 
November 1st through March 30th, 250 m during April 1st to June 30th and 
249.5 m for July 1st through October 31st. Lake levels over the past four 
years have been maintained within the range of 249.1 m to 249.5 m (Figure 
5) . 
Physical Meas~rements 
TEMPERATURE 
A biweekly comparison of water temperatures for May - October sampling 
periods in 1985 and 1988 showed that the epilimnetic and metalimnetic mean 
differences were not significant. The maximum temperature for 1988 was 
26.10 C compared to 23.90 C in 1985. Hypolimnetic temperature was sig-
nificantly lower in 1988, P < 0.05. Isopleths show warmer water reaching 
the hypolimnion for a longer time in 1985 with 20.1° C maximum compared 
to 17.60 C in 1988 (Figure 6). The lake thermally stratified in both 
years by early June and became isothermal by mid..,October. The epilimnion 
descended to 9 meters on 23 August, 1988, then reached 11 meters on 21 
September, 1988, consistent with observations of 1985 (Makarewicz 1986) 
and 1970 (Forest 1978). 
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TRANSPARENCY 
In 1988, secchi disk measurements were not significantly different 
from 1985 even though transparency readings oscillated more in 1988 than 
in 1985 (Figure 7; Appendix 3). Seasonal trends showed a 1988 maximum of 
4.5 m, occurring two times in the spring and once during late summer, and 
a 1985 maximum of 4.5 m during late summer. In 1972 and 1973, Mills (1975) 
observed late summer maximum transparencies of 6.1 and 7. 2 meters, 
respectively (Appendix 4). 
pH 
pH values for the epili~nion were significantly higher in 1988 (Figure 
8; Appendix 5) with a summertime maximum of pH = 9. 09 compared to a maximum 
of 8.3 in 1985. The pH levels remained within the range of historical pH 
readings (Table 5). 
CONDUCTIVITY 
There was no significant difference in conductivity between the years 
1985 and 1988 (Appendix 6). Historical values (Table 5) indicate that 
conductivity has risen from 309 urnhosjcm in 1963 to 381 urnhosjcm for 1988. 
The major cause of increase is cl-, found in road salts (Makarewicz 1986). 
TURBIDITY 
There has been a gradual rise in turbidity levels of Conesus Lake 
from 1977 through 1988. Our laboratory independently monitored the turbidity 
levels and found that they increased significantly (P< 0.001) from 1985 
to 1988 in the epilimnion and metalimnion from 0.89 NTU to 1.65 and 0.98 
to 1.66, respectively (Figure 9; Appendix 7). 
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Water Chemistry 
SILICA 
Silica measurements taken in 1988 generally showed that mean values 
increased with depth: epilimnion, mean=651 ug/1; metalimnion, mean=823 
ugjl; and hypolimnion, mean=l891 ug/1 (Appendix 10). Figure lOa shows the 
seasonal pattern of silica, with silica concentrations remaining fairly 
consistent in the epilimnion and metalimnion while the hypolimnion con-
centrations shifted abruptly. Mills (1975) measured silica for 1972 and 
found a concentration near 560 ugjliter during summer stratification for 
the upper 10 meters, close to the 1988 level of 621 ugjliter (the average 
of the epilimnion and metalimnion). Autumnal mixing for 1972 was much 
lower; 336 ug/1 compared to a 1988 level of 1218 ug/1. 
ALKALINITY 
The 1988 alkalinity was not significantly different from the 1985 
values (Appendix 8). However, alkalinity values at autumnal turnover were 
significantly lower (P <0.001) in 1988 with a value of 109 mg/1 compared 
to 118 mg/liter for 1985. In addition, two storms passed over Conesus 
Lake on 18 and 21 July, 1988 leaving 6.9 em of rainwater. This excess 
stormflow dilutes the buffering capacity (Figure lOb) and other chemical 
and physical parameters within the lake. 
DISSOLVED OXYGEN 
There were no significant differences in the dissolved oxygen (DO) 
readings between 1985 and 1988. Values less than 1 ppm 02 occurred in the 
hypolimnion during most of August and all of September in 1988. In 1985 
values less than 1 ppm 02 occurred in the hypolimnion during the latter 
part of September. Historically, low levels of oxygen occur in Conesus 
Lake's hypolimnion. Birge and Juday (1914) reported a 1910 mid-August 
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hypolimnetic value of 0.00 mg/liter dissolved oxygen while Berg (1966) 
reported oxygen depletion for 1963. Mills (1975) reported levels less 
than 1 mg/liter for August and September of 1972. 
NITRATES AND NITRITES 
Nitrate was not detectable in the springtime or during the 
stratification of 1988 (sensitivity limit of 0.02 mg/liter); the springtime 
level for 1985 was 0.04 mg/liter nitrate-N. Autumn mixing indicated no 
detectable ni in 1985 while 0.09 mg/liter nitrate-N was available in 
1988 in the epilimnion and metalimnion and 0. 06 mg/li ter in the hypolimnion 
(Appendix 9). Table 6 represents nitrate-N ranges and the spring and fall 
overturn values measured by various investigators. No trend is apparent 
over the years. 
SOLUBLE REACTIVE PHOSPHOROUS 
reactive phosphorous (SRP) values were significantly 
different (P<0.05) and almost double that of 1985 within the epilimnion 
and metalimnion (Figure 11; Appendix 11). The 1988 epilimnetic mean was 
15 ug/liter and the metalimnetic mean was 14.7 ug/liter compared to 1985 
values of 8.1 and 8.8, respectively. Spring turnover indicated there was 
2.5% more SRP available in 1988 than in 1985. Historic records (Table 7) 
show that about 15 ug/liter of dissolved phosphorous was available in the 
1972 fall turnover compared to 20.2 ug/liter in 1985 and 29.7 ugjli ter 
available in 1988. 
TOTAL PHOSPHOROUS 
Total phosphorous (TP) levels showed no significant change from 1985 
to 1988 in the epilimnon and hypolimnion while TP decreased significantly 
in the metalimnion in 1988, P- 0.024 (Figure 12, Appendix 12). Records 
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indicate a TP fall overturn of 52 ug/liter in 1969 and 29 ug/liter for 
1972 (Table 8). The 1988 autumnal mixing was 41.3 ug/liter. Thus, TP 
levels have varied over the years and continue to do so. 
CALCIUM, MAGNESIUM, SODIUM, POTASSIUM, SULFATE AND CHLORIDE 
The cations ca++, Mg++, Na+, and K+ decreased significantly in 1988 
when all three levels are summed and compared to those values of 1985 (P 
= 0.004). The anions, so4-- and cl-, were not significantly different for 
the same sampling period. Table 5 gives the historic record of these ions, 
showing that Mg++ and K+ have remained constant, ca++ and S04-- have 
declined and Na+ and cl- have increased. 
CHLOROPHYLL £! 
Chlorophyll .e: levels increased significantly (P<O. 02) in the epilirnnion 
from 1985 (mean= 4.5 ug/liter) to 1988 (mean= 8.8 ug/liter) (Appendix 
13). Figure 13 indicates a 1988 springtime bloom followed by lower levels 
through the summer. Fall mixing of 1985 gave a chlorophyll§: reading of 
3.5 ug/liter for the upper 8 meters while the 1988 level was 13.2 ug/liter. 
Mills (1975) reports an autumnal level of 19.2 ug/liter of the upper 10 
meters for 1972. Higher levels of nitrate-N in the fall of 1972 and 1988 
could explain the higher Chl §:concentrations for those years. There was 
no detectable nitrate-N in the fall of 1985. 
DISSOLVED INORGANIC CARBON 
Dissolved inorganic carbon (DIG) was calculated (Wetzel and Likens 
1979) on 1985 and 1988 data (Appendix 14). There was no significant 
difference between the years. On 23 July 1988, two buildings belonging 
to the Long Point Amusement Park, located one km south of the sampling 
site, burned to the ground. These large wooden structures consisted of 
a roller rink and a concession building. Filtered samples from the 
hypolimnion began to show brown carbon-like particles on 9 August and 
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continued to be present in the hypolimnetic water through the duration of 
the sampling period. The 1988 autumnal overturn indicated that the lake 
contained 27.3 mg/1 DIG, which was lower than the 1985 level of 29.1 
mg/liter. The amusement park fire does not seem to have made any impact 
upon the lake yet, excepting the brown particles in the hypolimnion. 
GILL NETTING 
Gill netting of 1988 sports fish revealed a 30% increase in yellow 
perch, an 8% increase in walleye, a 3% increase in small mouth bass, a 41% 
decrease in alewife and no change for pike since 1985 (Table 9, Figure 2). 
The planktivores comprise 78% of the 1988 gill net catch compared to 90% 
in 1985. Alewife weighed between 16-40 grams in 1988 compared to weights 
of 32-119 grams in 1985 (Abraham 1988). Yellow perch were predominantly 
of two sizes, 160-179 mrn and 260-279 mrn, and were healthy individuals. 
Several jack perch were !'let ted. Walleye, jack perch and pike exuded alewife 
from their stomachs. 
SELECTIVITY AND ELECTIVITY OF THE ALEWIFE (Alosa pseudoharengus); FEEDING 
HABITS OF THE CONESUS LAKE ALEWIFE 
Fifteen alewife stomachs were analyzed for diet (Tables 10 and 11). 
One stomach gut contained four diptera pupae, most likely Tendipedidae 
pupae, while the other fourteen were empty or contained zooplankton. The 
major zooplankton food in the stomach were cyclopoid copepods, Mesocyclops 
edax, 99.25% by number, with cladocerans comprising 0. 53% and the remaining 
0.22% being Ostracods and Diptera. 
Selectivity is a measure of food preference and is determined by 
dividing the percent representation by weight of the food organism in the 
stomach divided by percent representation by weight of the same organism 
in the environment (Ricker 1971). Alewife of Conesus Lake were selecting 
~ edax as their preferred food (Table 12). 
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Selectivity of the alewife for Diptera pupae could not be determined 
because no pupae were found in the water column. Thus, division by zero 
is undefined. If selectivity could have been determined, the pupae would 
be a top choice, as electivity will show. 
Electivity compares the diet selected by the fish to the food 
available. It helps clarify the extent to which the chosen diet differs 
from a random selection of food available (Ricker 1971; Nielsen and Johnson 
1983). The electivity scale is from -1 to +1, with a +1 indicating highest 
food preferred and a -1 as an undesirable morsel. Electivity indicated 
that Conesus Lake alewife prefer Diptera pupae (electivity = +1) and ~ 
edax (electivity = +0.86) (Table 12). Although the alewife is a filter 
feeder, it is an opportunistic feeder when desirable morsels become 
available. Insect larvae can be significant diet components for inshore 
adult alewifes (Scott 1973), and Tendipedidae larvae, pupae and adults 
were present in Lake Michigan shorezone alewife stomachs (Morsell and 
Norden 1968). Thus, one alewife out of the fifteen grazed on the emerging 
pupae in Conesus Lake. 
The remaining alewife grazed on~ edax, selecting those whose sizes 
were lmm or larger (Table 10). Figure 14a shows the length-frequencies 
of the eaten ~ edax and Figure 14b indicates the size distribution of ~ 
edax sampled in Conesus Lake the week before and the week after gill 
netting, September 1988. 
Zooplankton 
The zooplankton community structure shifted from a Rotifera-Eucopepoda 
(Calanoida and Cyclopoida)-Cladocera community in 1985 to a Rotifera-
Cladocera-Eucopepoda (Cyclopoida) community by 1988. The 1985 coEnunity 
is significantly different from the 1988 assemblage (Appendix 15). Rot if era 
increased by 6%, Cladocera increased by 4% and Eucopepoda declined by 10% 
from 1985 to 1988. 
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Rotifera composition changed dramatically from 1985 to 1988 and 
Rotifera comprise a larger share of the 1988 zooplankton population, 85% 
compared to 79% in 1985. The five most abundant rotifers in 1988 are: 
Polyarthra major increasing tenfold since 1985; Keretella cochlear is 
increasing sevenfold; Synchaeta sp. increasing twelvefold; Polyarthra 
vulgaris increasing eightfold; and Ploesoma (not found in 1985) (Table 
17). The 1985 rank order was Conochilus unicornis, Kellicottia longispina, 
Asplanchna priodonta, Kellicottia bostonensis and Keretella cochlearis 
(Table 13). A rotifer not reported in Conesus Lake previously, Hexarthra 
mira, appeared the end of June, all of July and the first of October. It 
ranked eighth in 1988. This rotifer was not seen in 1972, 1973 (Chamberlain 
1975) or 1985 (Makarewicz 1986). 
As in 1985, the dominant cladocer~n in 1988 continued to be Bosmina 
longirostris. This cladoceran increased in numbers going from 32,612 
individuals/m3 in 1985 to 133,429 individuals/m3 in 1988, a four-fold 
increase (Table 13). Ceriodaphnia reticulata displaced Daphnia retrocurva 
as the codominant, increasing fourteen-fold since 1985. 
While increasing in abundance, these codominants have decreased in 
size since 1985. B.longirostris was 0.32 mm in 1985 and is 0.26 mm in 
1988 and£.:.. reticulata went from 0.39 mm to 0.32 nun (Table 14). IL.. 
longirostris was present on every sampling day while £.:._ reticulata appeared 
at the end of July and continued to be present thereafter (Table 15). 
Only twelve Daphnia individuals, Daphnia retrocurva or Daphnia ga1eata 
mendotae, were captured during the 1988 sampling period (Table 16). They 
made up 0.08% of the zooplankton population compared to 1.27% in 1985 
(Table 13). 
M • aJ within the Eucopepoda in three years. Naup1ii 
retained dominance from 1985 to 1988. The rankings of species abundance 
in 1985 indicate that naup1ii, Cyclo~ bicuspidatus thomasi, copepodites, 
~ edax, and Diaptomus pa1lidus were of importance (Table 13). These rank 
orderings changed to cyclopoid naup1ii, copepodites, ~ edax, Cyclops 
vernalis and Tropocyc1ops prasinus mexicanus in 1988. 
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Two major shifts occurred within the Eucopepoda of Conesus Lake. 
One was the disappearance of the calanoid copepod Diaptomus from 1985. 
The other was the appearance of four more cyclopoid species (Cyclops 
vernalis, Tropocyclops prasinus mexicanus, Eucyclops agilis and Macrocy-
clop~ albidus) in the pelagic zone from 1985 to 1988. The first two are 
considered limnetic species and the latter two are littoral (Pennak 1953). 
~vernalis was present on each sampling day (Table 15) while ~ prasinus 
mexicanus appeared mid-May, mid-July then continued to be present from 
early August on. ~ agilis appeared mid-June, mid-July and September and 
~ albidus appeared in early October. The two littoral species did not 
constitute any major part of the population, having maximum abundances of 
432 ~ albidusjm3 and 216 ~ agilis/m3 (Table 17). 
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DISCUSSION 
WATER CHEMISTRY 
In general, most of the chemical and physical parameters sampled May 
through October in 1988 were not significantly different (P < 0.05) when 
compared to the May through October 1985 results. The cations decreased 
significantly below 1985 levels but not below levels reported in earlier 
years. The historic records (Table 5) indicate that ca++ is the only ion 
that has decreased the past 25 years while Na+ increased during the 25 
year span. Chloride, the counter ion to sodium, was not significantly 
different between the years 1985 and 1988. These ions are the major 
constituents in road salts. Thus, the local highway departments are 
apparently maintaining a road salt program that has kept sodium and chloride 
levels near the 1985 salting levels. 
The epilimnetic values for chlorophyll g (P = 0.020), turbidity (P 
= 0), soluble reactive phosphorous (P = 0.008) and pH (P = 0.022) increased 
significantly in 1988 compared to 1985. All of these parameters can be 
related to primary and secondary productivity and to fish (Northcote 1988). 
Chlorophyll~ was consistently higher in 1988 than in 1985 (Figure 13). 
Thus, algal biomass (measured as Chl g) increased significantly since 1985. 
These higher algal levels were also evident by the turbidity readings 
obtained within the epilimnion. A statistical comparison of 1985 and 1988 
turbidity values indicate a significant increase (P = 0. 000) in the 
epilimnion. Figure 9a graphically represents these higher levels. 
Experiments by Elliott et al. (1983) showed that turbidity and algal numbers 
are linearly correlated (r2 = 0.87, P = < 0.01) and that a relationship 
exists between intense zooplanktivory, high primary productivity and 
increased turbidity. 
pH levels are known to increase when blue-greens are present (Shapiro 
1973; Carlson and Schoenberg 1983). Thus, the significant increase (P = 
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0.022) in the epilimnetic pH in 1988 could be due to blue-green algae 
dominance. Phytoplankton were not identified nor enumerated in this study, 
but blue-green algae were observed during June through August. 
Soluble reactive phosphorous (SRP) also increased. SRP can enter a 
lake by allochthonous inputs or by autochthonous recycling. External SRP 
loading could come from Long Point Gulley. Long Point Gulley deposits 
0.087 metric tons P /krn2jyear into the lake (Teall 1989). However, SRP 
input by Long Point Gulley reaches a maximum during the winter months 
(November through March) and not during the spring months and growing 
season through October), the time when my sampling took place. 
Therefore, Long Point Gulley may have had a small impact upon increasing 
SRP levels within the epilimnion, but not significantly because only 2.3% 
of the allochthonous annual SRP loading occurred April through October 
(Teall 1989). 
Another possible influence which could account for higher levels of 
phosphorous in 1988 is water residence time. Less precipitation has fallen 
every year since 1985 (Figure 4) and lower lake levels have prevailed for 
1987 and 1988 (Figure 5b) . A low flow of water movement can help concentrate 
nutrients within the lake regardless of additional allochthonous P loadings 
(Nordin 1983). Thus, low water flow could explain some of the increase 
in SRP in the epilimnion after stratification. Conesus Lake was supposed 
to be main tained at a level of 249.5 m (above sea level) from July 1st 
through October 31st. Looking at Figure Sa, it can be seen that the 1988 
lake level lower than 249.5 m. It is likely that water residence time 
increased appreciably in 1988, thus allowing for a possible buildup in 
higher concentrations of nutrients like SRP. If this were true, it would 
suggest that the cations and anions would also show increases in 1988. 
This did not happen. Instead, there were significant decreases in calcium, 
magnesium and potassium levels in 1988. Conductivity measurements showed 
no statistical differences between the two years. Epilimnetic and hypo-
limnetic total phosphorous values were comparable between the years while 
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metalimnetic total phosphorous decreased significantly (P=O. 024) for 1988. 
Thus, water residence time is an unlikely cause of the observed increase 
of SRP. 
Autochthonous SRP loading seems to be the most logical explanation. 
Using Peters model (Peters 1972, 1975; Peters and Rigler 1973), phosphorous 
release rates were calculated using the six month sampling averages and 
at summer stratification on 13 August 1985 and 9 August 1988 (Appendix 
16). The summer stratification equations are similar to each other, as 
are the equations generated using the six month sampling means for 1985 
and 1988. Biomass accounts for the differences in calculated P release 
rates found in Appendix 16. P release is inversely related to body weight, 
so that the 1988 biomass, which was one-half the zooplankton mass of 1985, 
released phosphorous at rates comparable to 1985. Summer stratification 
indicated that the 1988 zooplankton released more P than in 1985. Thus, 
decreased biomass of zooplankton can account for internal SRP loading. 
Weight is proportional to zooplankton length (McCauley 1984). Therefore, 
length can possibly be used to indicate changes in P levels. Henry (1985) 
reported that nutrient release rates are inversely proportional to body 
size so that as the average size becomes smaller, nutrient cycling rates 
increase. Zooplankton mean size has decreased within Conesus Lake over 
sixteen years with a shift toward smaller sized species (Figure 15). In 
1973 zooplankton had an overall weighted mean length of 0.60 mm. By 1985, 
this mean had dropped to 0.23 mm and then to 0.18 mm by 1988 (Figure 16). 
The implication is that as more small zooplankton populate a lake, increased 
SRP levels occur. 
Another input of autochthonous P could be the rotifers. Lehman 
(1980) states that a 0.2 ug rotifer could release P equivalent to two times 
the rotifer' s own body P content every day. Makarewicz et al. ( 1985) found 
that the rotifers accounted for 40% of the phosphorous excreted by the 
zooplankton of Mirror Lake, New Hampshire. If the zooplankton assemblage 
is composed of many of these small rotifers, the impact of excess P could 
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be considerable. The Conesus Lake rotifer population increased signifi-
cantly (P=0.003) since 1985, and the rotifers comprise 85% of the 1988 
zooplankton community. Thus, the 1988 increased levels of SRP within 
Conesus Lake's epilimnion could be a consequence of three shifts: a shift 
to a smaller zooplankton mean size, a lowering in zooplankton biomass and 
an increase in rotifer abundance. 
TROPHIC INTERACTIONS 
Chi-square goodness of fit and ANOVA tests were used to compare the 
zooplankton communities of 1985 and 1988 (Appendix 15). The two communities 
were significantly different from one another. Two conclusions were 
reached: (1) Conesus Lake contains a classic example of a predator/prey 
relationship that has shifted prey composition; and (2) the vertebrate 
predator, Alosa pseudoharengus, through size-selective predation (zoo-
plankton 1 rnrn or greater length), has caused the zooplankton community to 
shift toward small-sized species. The zooplankton community of Conesus 
Lake consists of the Rot if era, Cladocera and Eucopepoda, and the crustacean 
zooplankton are the Cladocera and Eucopepoda. Table 18 documents the 
disappearance of the larger crustaceans Daphnia pulex and Diaptomus sp. 
since 1982 and the decline in abundance and size of the large cyclopoid 
Mesocyclops edax. 
Similar to Brooks and Dodson's (1965) results, when a voracious 
zooplanktivorous fish predominated, a small littoral crustacean zoo-
plankton, Bosmina longirostris, became dominant in the open waters of 
Conesus Lake by 1985. Two littoral cladocerans, !L.. longirostris and 
Ceriodaphnia reticulata, codominated the 1988 pelagic waters. Chydoridae 
and Diaphanosoma birgei were also present while the Daphnia species were 
practically nonexistent in 1988 (Table 13). Figure 15 shows the distribution 
in zooplankton size for the pre-alewife years 1972-73, 1985 (6 years after 
alewife introduction) and 1988 (9 years after) while Figure 17 gives the 
crustacean size distributions over the same time period. The dominant 
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crustacean in the pre-alewife years of 1972-73 was an efficient algal 
grazer Daphnia pulex that had a mean length of at least 1.3 mm. A large 
Eucopepoda, Diaptomus pallidus, was also present in 1972-73. Its average 
length was 1.0 mm (Figure 17a). By 1985, six years after alewife intro-
duction, IL.. pulex was absent and Diaptomus was reduced in numbers. Three 
years later, Diaptomus had disappeared and other large-size crustacean 
zooplankton were drastically reduced in size and abundance (Figure 17c). 
Ninety-three percent of the crustacean zooplankton in 1988 were less than 
0.35 mm in length, and 98% of the entire zooplankton community were less 
than 0.35 mm in size. 
Overall weighted mean lengths for the zooplankton community ranged 
from 0.60 mm in 1972 (pre-alewife) to 0.23 mm in 1985 down to 0.18 mm in 
1988 (Figure 16). Crustacean zooplankton also became smaller. They plummeted 
in weighted mean lengths from 1.03 mm in 1972 to 0.29 mm by 1988. Size 
selective predation by the alewife has eliminated all zooplankton which 
are normally greater than 1 rnrn. This intense predation has favored the 
small crustacean zooplankton that escape predation. They do this by 
decreasing the maturation size at first reproduction below the efficient 
fish feeding limit (Sarvala et al. 1988). In Conesus Lake, the do~inant 
crustacaean Bosmina longirostris decreased from a mean of 0.32 rnrn in 1985 
to a mean of 0.26 rnrn by 1988. 
Stomach contents showed that the alewife selected for zooplankton 
1 rnrn or greater (Table 10). The zooplankton chosen 99% of the time was 
Mesocyclops edax (Table 11). Figure 14a shows the size distribution of~ 
edax found in the alewifes. Eighty-eight percent of these ~ edax were 
1 rnrn or larger. Figure 14b gives the size distribution of~ edax in the 
open waters. Those ~ edax that are 1 mm or greater in size represent 
6.5% of the~ edax community, and~ edax comprises but 0.25 % of the 
total zooplankton community. Thus, the alewife in Conesus Lake are eating 
from 0.016% of the total zooplankton community. 
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The alewife of Conesus also appear to have cropped down the population 
of ~ bicuspidatus thomasi since 1985 when ~ bicuspidatus thomasi rep-
resented 12.3% of the crustacean zooplankton community and had a mean 
length of 0.92 mrn. This copepod comprised only 0.20% of the crustacean 
community in 1988 and had a mean length of 0.72 mrn (Figure 17). Thus it 
is likely that sometime between 1985 and 1988 ~ bicuspidatus thomasi 
became the food of choice for the alewife since the larger crustaceans ~ 
pulex and Diaptomus sp. were absent or scarce. Wells (1970) reported 
losses of the largest c1adocerans, calanoids and the largest cyc1opoid 
copepod (M.:., edax) from the waters of southeastern Lake Michigan when 
a1ewifes increased by enormous proportions. Conesus Lake is following a 
similar pattern. 
Planktivores select the larger food morsels first then progress to 
smaller sizes when the larger zooplankton are either eaten or absent. An 
experiment (Brooks 1968) using alewife minnows (3.3 - 5.1 em) showed that 
the larger zooplankton species were eaten first with a progression toward 
eating smaller ins tars and 0. 2 mrn nauplii. Lastly consumption of the 
smallest Bosmina occurred. MacNeill (1989) indicated that the minirnwn 
size of Cyclops eaten by alewifes in Mexico Bay (Lake Ontario) was 0.55 
mm and 0.65 mm for 130 mm and 180 mrn a1ewifes, respectively, while Bosmina 
sizes eaten by these size categories of a1ewifes were 0.26 mrn and 0.28 mrn, 
respectively. If Bro_oks' experiment and MacNeill's minimum size mea-
surements are indicative of natural environments, the alewife of Conesus 
will be eating Bosmina soon or there will be a massive alewife die-off. 
Rotifer abundance was significantly greater (P = 0.03) in 1988 
compared to 1985 (Table 13; Appendix 15). The number of rotifer species 
has increased from 11 in 1972 to 17 in 1985 to 22 in 1988. There was a 
decrease in Eucopepoda abundance between 1985 and 1988, going from 13.6% 
down to 3.4% but the number of copepod species increased from five in 1985 
up to eight in 1988. An increase in c1adocera abundance occurred, going 
from 7% up to 11.29% and the number of species increased from six to seven. 
The size efficiency hypothesis of Brooks and Dodson (1965) states that 
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under intense fish predation, the smaller herbivorous zooplankton, espe-
cially rotifers and small cladocera, will dominate. The trend in Conesus 
Lake zooplankton is again following a similar pattern of small-species 
dominance and increased species richness. 
By size selective exclusion of the larger zooplanton, thanks to the 
alewife, the smaller-sized littoral crustaceans, ~ longirostris, Ceria-
daphnia sp., Chydorus sp. and Tropocyclops prasinus mexicanus, have moved 
into the pelagic waters of Conesus Lake. Competition from larger cladocerans 
and larger eucopepods has been eliminated. 
The smaller cladocerans are not efficient filter feeders. Filtration 
rates have been determined to be proportional to the square or cube of the 
zooplankter's body length (Burns 1968). The filtration rate of a Bosmina 
is one-sixteenth that of a Daphnia (Brooks and Dodson 1965). Smith and 
Cooper (1982) reported that Ceriodaphnia reticulata (0.8 mm) filters 0.28 
mljanimaljhour and a 1.9 mm Daphnia filters 1.24 mljanimaljhour. Besides 
the poorer filtration abilities, the smaller cladocerans select algae that 
have axial linear dimensions less than 20 u (Berquist et al. 1985). Thus, 
algae whose axial dimensions are larger than 20 u will grow to unbounded 
levels because there are no large grazers present to eat them. Since the 
dominant herbivorous zooplankton, ~ longirostris and ~ reticulata, are 
inefficient algal feeders, there should have been an increase in algal 
biomass and turbidity· in Conesus Lake. There was. Algal biomass and 
turbidity levels have increased significantly (P<0.020) in 1988 compared 
to 1985. 
In 1988, two additional cyclopoids were observed at the limnetic 
sampling site, the first time these two littoral cyclopoids have been 
reported in Conesus Lake. Eucyclops agilis appeared June 14 and was 
sporadically seen through the remainder of the sampling period (Appendix 
17). This small herbivorous cyclopoid, average length of 0. 78 mm in Conesus 
Lake, eats a wide range of algal types: diatoms, filamentous green algae, 
colonial algae, unicellular and blue-green algae (Fryer 1957). 
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The other littoral cyclopoid was a carnivore, Macrocyclops albidus. 
This copepod most likely came into the open waters to search for its 
preferred prey--Eucyclops agilis plus cyclopoid egg sacs, diptera larva, 
Ceriodaphnia and Chydorus (Fryer 1957). If L agilis remains in the 
limnetic waters, ~ albidus probably will eat it, however~ albidus may 
be too large to survive in the open waters of Conesus Lake. 
The pelagic Daphnia are scarce, Diaptomus was not seen in 1988, Cyclops 
bicuspidatus thomasi declined fourfold in numbers since 1985 and Mesocyclops 
edax decreased almost fourfold in abundance since 1985. To have two new 
littoral zooplankton come into open waters is surprising. However, the 
change in the zooplankton community structure caused by the planktivorous 
alewife has apparently created an opportunity for littoral zooplankton to 
expand their distribution. MacArthur (1972) states that as a predator 
switches to the most common suitable resource, the predator can keep all 
the resources rare, possibly creating room for more resource species or 
for inedible species to appear. 
BIOMANIPULATION 
Attempts at biomanipulation in Conesus Lake have been frustrat 
Walleye sac fry have been planted at a density of 5000 per acre since the 
early 1980's, but they haven't survived. A stocking program of 65,000 
walleye fingerlings per. year began in 1985, but a cage study that accompanied 
the 1988 stocking indicated there was an overall 81.2% cage mortality of 
fingerlings, where handling difficulties and shipping of the fingerlings 
seemed to stress the fish (Abraham 1988). Talks with other fishery managers 
revealed that stocking these small (3 - 5 em) fingerlings have never created 
a fishery in New York State (Abraham 1988). Thus, the walleye fingerlings 
that were stocked in Conesus Lake from 1985 through 1988 have not survived. 
The two New York State lakes which have had successful stocking 
programs, Silver Lake and Canadarago Lake, were stocked with larger (8.9 
- 15 em) fingerlings (Abraham 1988). In August 1988, the entire state's 
allotment (7500) of 10.16 em fin-clipped walleye fingerlings went into 
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Conesus Lake. A caged study indicated there were no deaths of these larger 
walleye. This stocking appears to have the potential of increasing piscivore 
biomass within Conesus Lake. 
Another problem that can affect biomanipulation are aquatic weeds 
(macrophytes). Macrophytes beds have expanded in the last seven years 
at Conesus Lake. Kerfoot (1974) contends that a standing crop of fry will 
increase in proportion to the development of littoral vegetation. Thus, 
the planktivorous fry and young-of-the-year have perfect conditions to 
hide from predators along Conesus Lake's shoreline. 
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CONCLUSIONS 
Since the 3-5 em fingerling stockings were unsuccessful and the 
planktivorous fry have abundant hiding places, the planktivores have 
continued to flourish within Conesus Lake. During these years, too many 
planktivores have decimated the large zooplankton, creating conditions 
favorable for increased algae mass, higher turbidity levels and small size 
zooplankton. 
The objectives of this study were: 
1. To obtain water chemistry during 
previous work; 
-October 1988 and compare to 
2. To obtain zooplankton data and evaluate size-selective changes 
due to biomanipulation; 
3. To complete a fish census of piscivores and planktivores; and 
4. To determine feeding habits of Conesus Lake alewife. 
The results indicate that Conesus Lake water quality remained the 
same, except for those water quality criteria in which algae and small-size 
zooplankton were involved. Turbidity, chlorophyll £ pH and SRP have 
increased significantly within the epilimnion -the area of highest biologic 
activity- from 1985 to 1988. 
The 1988 zooplankton were smaller in size, having a weighted mean 
length of 0.18 mrn compared to a 1985 weighted mean length of 0.23 mm and 
a 1972-73 mean length of 0.60 mm. Ninety-eight percent of the 1988 
zooplankton were less than 0.35 rnrn in size, and 93% of the crustacean 
zooplankton were less than 0.35 rnm. Zooplankton biomass had decreased in 
1988 to one-half the biomass of 1985. 
The 1985 zooplankton were a Rotifera-Eucopepoda ( calanoid and 
cyclopoids)-Cladocera community. By 1988 the community changed to 
Rotifera-Cladocera-Eucopepoda (cyclopoids). The disappearance of the large 
calanoid Eucopepoda Diaptomus and the appearance of Eucyclops agilis and 
Macrocyclops albidus, were unexpected in the pelagic waters of Conesus 
Lake. 
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From 1985 to 1988, yellow perch increased 30%, walleye increased 8%, 
small mouth bass increased 3%, pike remained unchanged and alewife decreased 
41%. The 1988 yellow perch consisted of jack perch and healthy smaller 
perch, with two sizes, 160-179 mm and 260-279 mm, being predominant. 
Alewife decreased in weight from 1985 to 1988, weighing 32-119 grn and 16-40 
gm, respectively. Planktivore population declined by 12% since 1985, the 
most likely cause being a lack of a forage base for the planktivores, 
especially the alewifes. 
In 1988, the Conesus Lake alewife fed on Mesocyclops edax 99% of the 
time, preferring~ edax that were 1.0 mm or greater in size. Those ~ 
edax which were 1.0 mm or larger in size constituted 0.016% of the total 
zooplankton 
food base. 
Thus the alewife were suffering from a dwindling 
There are no quick solutions toward improving Conesus Lake. If the 
alewife were fully controlled by the summer of 1989, based on water 
replenishment calculations, the lake could be expected to show initial 
signs of recovery by the fall of 1990 with definite improvement by the 
summer 1991 (Edmondson and Lehman 1981; Stewart and Markello 1974). 
The reappearance of Diaptomus species would be expected along with an 
increase in size and abundance of Mesocyclops edax and Cyclops bicuspidatus 
thomasi. The reappearance of Daphnia pulex would indicate a desirable 
change within the zooplankton community. Bosmina longirostris and Cer-
iodaphnia reticulata would be expected to have fewer numbers and be larger 
in size. ~ levels should decline along with lower turbidity 
readings. Water clarity could improve, but any additional transparency 
will stimulate macrophyte growth. 
Suggestions of further work and areas of investigation for Conesus 
Lake are: 
1. Implement a moratorium on all 'W·a11eye fishing for two years. This 
would help establish the 7500 (10 .16 em) walleye fingerlings stocked August 
1988. With such a low food base now present in the lake for the alewifes, 
a die-off is likely and the newly stocked walleye would have a better 
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chance to impede future alewife growth. 
2. Stop the sale of alewife minnows in all bait shops within upstate 
New York (the Finger Lakes region, Lakes Erie and Ontario). Continuing 
sales of alewife minnows increases the imbalance in trophic levels. 
3. Identify and enumerate the phytoplankton assemblages of 1985 and 
1988. 
4. Sample Conesus Lake for water chemistry and the zooplankton 
community in 1991. DEC plans a gill net census of Conesus Lake every three 
years, which would be 1991. This study is for the next graduate student 
who loves a challenge. 
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Figure 1. Mean annual turbidity levels at Conesus Lake 1977-1988. Data 
provided by Avon Water Treatment Plant personnel. The point for 1987 is 
aissing due to instrument failure. Brackets indicate standard error of 
the mean. 
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Figure 2. Gill net census from Conesus Lake taken September 1985 and 
September 1988. Data provided by Department of Environmental Conservation, 
Region 7, Avon, N.Y. 
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sites indicated. 
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Figure 4. Mean annual precipitation at Conesus Lake, 1977-1988. Data 
provided by J. Meekin and K. Conlin. 
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Figure 5. Lake level of Conesus lake showing (a) monthly lake levels for 
1985-1988 and (b) average annual lake level for 1985-1988. Data provided 
by J. Meekin and K. Conlin. Lake levels are measured as meters above sea 
level. 
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Figure 6. Isopleth of temperature for 1988, Conesus Lake. 
5 SECCHI 
4 
en 3 L 
Q.) 
-+--' Q) 
E 2 
0-0 1985 
1 0-D 1988 
0+-----~----~----~-----+-----4----~ 
M J A s 0 
Figure 7. Transparency (m) of Conesus Lake for 1985 and 1988. 
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Figure 8. pH comparisons for 1985 and 1988, Conesus Lake. 
39 
4 
3 
2 
1 
14 
12 
10 
8 
6 
4 
0-0 1985 
D-D 1988 
0-0 1985 
D-D 1988 
0-0 1985 
0-0 1988 
EPILIMNION 
METALIMNION 
HYPOLIMNION 
2~~~~~~~~ 
a~~~~--~----~----~·----+---~ 
M J J A s 0 
Figure 9. Turbidity comparisons for 1985 and 1988, Conesus Lake. 
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Figure 10. Measurements of (a) silica and (b) alkalinity, Conesus Lake, 
1988. 
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Figure 11. Soluble reactive phosphorous comparisons for 1985 and 1988, 
Conesus Lake. 
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Figure 12. Total phosphorous comparisons for 1985 and 1988, Conesus Lake. 
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Figure 13. Chlorophyll .1. comparisons for 1985 and 1988, Conesus Lake. 
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Figure 14. Length-frequency distributions of (a) Mesocyclops edax present 
in the alewife stomach; (b) !:L_ edax zooplankton in Conesus Lake at the 
time of alewife gill netting, September 1988. The number of H.:_ edax counted 
were (a) N-300 and (b) N-106. 
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Figure 15. Zooplankton length frequency distribution of Conesus for (a) 
1972-73 (b) 1985 and (c) 1988. The 1985 zooplankton were sampled over a 
year's time, but a subsample taken from May - October are used in this 
compar . Zooplankton samples from 1988 were collected May - October. 
The 1972-73 data were combined to give a time period of May - October. 
The 1972-73 data represents 90% of zooplankton abundance. Average lengths 
of rotifers were from Lake Erie and Ontario measurements and are used for 
all three years. Length measurements were not recorded for 1972-73 data, 
so the~ pu1ex length of 1.30 mrn was taken from Conesus Lake data of 1983 
(Abraham 1988) and the remaining crustacean lengths for 1972-73 are from 
1985 (Makarewicz 1986). Average lengths for 1985 and 1988 were measured 
from the Sep·tember zooplankton. 
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Figure 16. Weighted mean lengths for crustacean and all zooplankton of 
Conesus Lake for the years 1972-73, 1985 and 1988. The 1972-73 data 
represents 90% of the zooplankton while 1985 and 1988 contain the entire 
assemblages. Average lengths for 1972-73 are from 1983 (Abraham 1988) and 
1985 (Makarewicz 1986). 
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Figure 17. Crustacean length frequency distribution of Conesus Lake for 
(a) 1972-73, (b) May- October 1985 and (c) May- October 1988. The 1972-73 
data were combined to give a time period of May-October (Chamberlain 1975). 
1972-73 data represent the most abundant zooplankton totaling 90%. Of 
these species comprising 90%, .five were crustacean. These five represent 
the crustacean population of 1972-73 in the above graph. Length measurements 
were not available for 1972-73, so the lengths are from 1983 (Abraham 1988) 
and 1985 (Makarewicz 1986) data. 
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Table 1. 
YEAR 
1966 
1967 
1967 
1975 
1975 
1986 
Walleye Population Estimates of Conesus Lake 1966- 1986. Data from Abraham (1975; 
1986). Population estimates calculated using N = M(C+1)/(R+1). Standard error of 
the mean are included. 
# wat leye recapture sample size # population 
tagged method recaps estimate 
(M) (C) (R) 
672 trap net 760 37 13458 + 4117 
723 trap net 848 50 12036 + 3172 
723 electro- 63 3 11568 + 9817 
fishing 
442 angler 217 9 9614 
diary 
442 electro- 54 4 4862 + 3709 
fishing 
69 trap net 55 2 1850 + 1370 
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Table 2. Historical summary of zooplankton in Conesus Lake. 
Birge & Juday Hall & Waterman Chamberlain Makarewicz 
1910 1965 1972 1985 1988 
80 lJTI 158 urn 80 urn 80 urn 
mesh mesh mesh mesh 
CALANOID COPEPODS 
Diaptomus minutus X X 
Diaptomus sicilis X X 
Diaptomus pallidus X 
CYCLOPOID COPEPODS 
Cyclops §.QQ.:_ X 
C.bicuspidatus thomasi X X X X 
Mesocyclops edax X X X X 
Cyclops vernalis X X 
Eucycl QQ.§ ag i lis X 
L. pras inu§ ~~.i canus X 
Macrocyclops atbidus X 
CLADOCERA 
Bosmina longirostris X X X 
Ceriodapbnia reticulate X X 
Chydoridae .2£..:.. X 
Daphnia hyal ina X 
Daphnia~ X X )( 
Daphnia retrocurva X X 
Diapbanosoma birgei X X 
2..:.. galeata mendotae X X 
Eubosmina coregoni X X 
Leptodora kindtii X X X 
ROTIFERA 
Asplanchna ~ X X )( 
Ascomorpha 
.2£..:.. X )( X 
Brachionus 
.§2.:. X 
Collotheca X 
Conochilus unicornis X X X 
Hexarthra mira X 
Kellicottia bostonensis X X 
Kellicottfa longispina )( X X X 
Keretella cochlearis X )( X 
Keretella crassa X 
Keretella hiemalis X X X 
Keretella guadrata X X X 
Monostyla guadridentata X 
Lecane .2£..:.. X 
Ploesoma ~ X 
Polyarthra ~ X 
Polyarthra dolichoptera X X 
Polyarthra euryptera X X 
Po~rthra major X X 
Polyarthra rema_t€!, X X 
Polyarthra ~;lg~ X X X 
Pompholyx~ X X 
Synchaeta ~- )( )( 
Trichocerc~ !J'IUl.ticrinis X X X 
OSTRACOD sp. X 
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Table 3. Instruments and Methods used in Water Analyses. 
Analysis Instrument 
alkalinity 
chloride 
chlorophyll ! Turner Model 111 
Fluorometer 
Conductivity Thomas 275 Meter 
Conductivity Horizon field meter 
Method 
APHA 1985 Method 403 
APHA 1985 Method 4078 
Wetzel & Likens (1979) 
Composition & Biomass 
of Phytoplankton 
Quality 
Control 
yes 
yes 
no 
yes 
yes 
Dissolved Oxygen APHA 1985 Method 421B no 
Metal analyses 
(K,Na,Ca,Mg) 
Nitrate-nitrite 
pH 
pH 
Silica 
Soluble reactive 
phosphor01..1S 
sulfate 
Total phosphorous 
turbidity 
zooplankton 
Perkin-Elme~ 3030 
Atomic Absorption 
Spectrophot~ter 
Technicon 
Autoanalyzer 
Beckman Expando 
matic SS-2 
Digisense field 
meter 
Technicon 
Autoanalyzer I I 
Technicon 
Autoanalyzer II 
Technicon 
Autoanalyzer II 
Turner 
nephe t ometer 
yes 
Technicon Industrial yes 
Method No. 100-70W/B 
yes 
yes 
Technicon Industrial yes 
Method No. 186-72 W/B 
Technicon Industrial yes 
Method No. 15-71W 
APHA 1985 Method 426C yes 
APHA 1985 Method 424 yes 
Technicon Industrial 
Method No. 15-71W 
yes 
Wetzel & Likens (1979) yes 
Collection, Enumeration, 
and Biomass of Zooplankton 
51 
Cooment 
titrate to 
pH=4.8 
350 ml f i l tered; 
filter ground 
with 90% acetone 
Value corrected 
to 25.0 c 
calibrated with 
known conduc-
tivity solutions 
(same as above) 
DO bottles 
fixed in boat. 
Lanthanum, 10% 
volume, was 
added to Ca and 
Mg to reduce phos-
phate interference 
Two buffers, 
ph=4.01 and 
9 . 18 spanned 
the range 
(same as above) 
Table 4. Table of quality controls from in the field and in the 
laboratory water samples (Makarewicz 1988). 
pH 
Number 
True value 
Mean 
Standard deviation 
Coefficient of variation 
95% Confidence interval 
Relative error 
Field pH 
Number 
True value 
Mean 
Standard deviation 
Coefficient of variation 
95% Confidence interval 
Relative error 
Alkalinity (mg CaC03/L) 
Number 
True value 
Mean 
Standard deviation 
Coefficient of variation 
95% Confidence interval 
Relative error 
Field Alkalinity (mg CaC03/L) 
Number 
True value 
Mean 
Standard deviation 
Coefficient of variation 
95% Confidence interval 
Relative error 
Conductivity (umhos/cm) 
Number 
True value 
Mean 
Standard devi 
Coefficient of variation 
95% Confidence interval 
Relative error 
Field Conductivity (umhos/cm) 
NLIT!ber 
True value 
Mean 
Standard deviation 
Coefficient of variation 
95% Confidence interval 
Relative er-ror 
34 
4.02 
4.05 
0.042 
0.010 
3. 97 - 4.14 
0.9% 
3 
9.18 
9.17 
0.0206 
0.002 
9.16- 9.19 
0.11% 
53 
75.51 
75.17 
0.931 
0.012 
73.31 ~ 77.03 
0.5% 
1 
75.51 
75.94 
1.11 
0.015 
75.27 - 76.62. 
0.57% 
24 
278 
276 
6.784 
0.013 
262 - 289 
0. 77".-' 
2 
717.8 
719.91 
3.72 
0.005 
717. 7 - 722 .. 2 
0.29% 
52 
19 
9.18 
9.12 
0.050 
0.005 
9.02 - 9.22 
0.7% 
16 
354 
349 
8.414 
0.024 
332 - 365 
1.56% 
13 
717 
717 
6.713 
0.009 
704 - 731 
0.04% 
Table 4 (continued) 
Turbidity OITU) 
Number 
True value 
Mean 
Standard deviation 
Coefficient of variation 
95% Confidence interval 
Relative error 
Calcium (mg/L) 
Number 
True value 
Mean 
Standard deviation 
Coefficient of variation 
95% Confidence 
Relative error 
Magnesium (mg/L) 
Number 
True value 
Mean 
Standard deviation 
Coefficient of variation 
95% Confidence interval 
Relative error 
Potassium (mg/L) 
Number 
True value 
Mean 
Standard deviation 
Coefficient of variation 
95% Confidence interval 
Relative error 
Sodi urn (mg/L) 
Number 
True value 
Mean 
Standard deviation 
Coefficient of variation 
95% Confidence interval 
Relative error 
Chloride (mg/L) 
Number 
True value 
Mean 
Standard deviation 
Coefficient of variation 
95% Confidence interval 
Relative error 
52 
0.46 
0.44 
0.032 
0.070 
0.37 . 0.50 
4.8% 
24 
18.31 
18.93 
0.407 
0.022 
18.12 - 19.74 
3.3% 
26 
8.64 
8.69 
0.078 
0.009 
8.54 - 8.85 
0.6% 
27 
1.01 
0.97 
0.042 
0.042 
0.89 - 1.06 
3.6% 
16 
5.06 
5.01 
0.127 
0.025 
4.76 - 5.27 
0.9% 
40 
26.49 
25.40 
1.451 
0.055 
22.50 - 28.31 
4.3% 
53 
24 
41.86 
42.62 
0.499 
0.012 
41. 62 - 43 . 62 
1.8% 
22 
. 23.62 
24.42 
0.932 
0.039 
22.55 - 26.28 
3.3% 
26 
5.00 
5.00 
0.064 
0.013 
4.88 - 5.13 
0.1% 
26 
15.10 
15.06 
0.175 
0.012 
14.71 - 15.41 
0.3% 
13 
27.93 
29.38 
0.900 
0.032 
27. 58 - 31 • 18 
4.9% 
Table 4 (continued) 
Sulfate (mg/L) 
Number 
True value 
Mean 
Standard deviation 
Coefficient of variation 
95% Confidence interval 
Relative error 
Dissolved reactive silica 
(ug Si02/L) 
Number 
True value 
Mean 
Standard 
Coeff i cf ent 
95% Confidence interval 
Relative error 
Total phosphorous (ug P/L) 
Number 
True value 
Mean 
Standard deviation 
Coefficient of variation 
95% Confidence interval 
Relative error 
Soluble reactive phosphorous 
(ug P/L) 
Number 
True value 
Mean 
Standard deviation 
Coefficient of variation 
95% Confidence interval 
Relative error 
Nitrate & nitrite (mg N/L) 
Number 
True value 
Mean 
Standard deviation 
Coefficient of ation 
95% Confidence interval 
Relative error 
21 
18.6 
19.2 
1. 739 
0.093 
15.7- 22.6 
3.0% 
22 
400 
400.2 
8.238 
0.021 
383.71 - 416.66 
0.05% 
28 
24.8 
22.4 
3.122 
0.126 
16.1 - 28.6 
10.9% 
29 
5.0 
4.9 
1.641 
0.328 
1.6 - 8.2 
1.8% 
29 
0.40 
0.39 
0.037 
0.092 
0.32 - 0.47 
1.9% 
54 
32 
30.1 
28.5 
1.563 
0.052 
25.4 - 31.7 
5.5% 
31 
900 
899.6 
9.715 
0.011 
880.15 - 919.01 
0.05% 
25 
37.2 
33.4 
2.941 
0.079 
27.5 - 39.2 
11.5% 
23 
24.0 
24.5 
2.993 
0.125 
18.5 - 30.5 
1.9% 
19 
1.60 
1.59 
0.056 
0.035 
1.48 - 1. 70 
0.7% 
Table 5. Historical summary of chemical and physical parameters for Conesus Lake. N.D. means not 
detectable. The 1973 transparency and nitrate-N measurements are integrated samples from the upper 
10 meters while the remaining 1973 parameters were taken from surface and bottom samples on 22 
April, 17 July and 28 August. The 1985 sampling period was for one year. Samples of 1988 were 
collected 1 May through 31 October. 
Year 
19101 
Before 19632 
19713 epil imnion 
hypolimnion 
19724 
19735 
19856 epilimnion 
metalimnion 
hypolimnion 
1988 epi l imni on 
metal imnion 
hypolimnion 
pH 
7.7 
8.4 
7.7 
8.1 
8.2 
8.1 
8.0 
7.9 
8.4 
8.2 
7.7 
Conduct-
ivity 
llllhos/cm 
309 
339 
330 
369 
372 
377 
381 
381 
392 
1 Birge and Juday(1914;1921~. 
2 Berg( 1966). 
3 Godfrey in Forest et a l . ( 19"l8). 
4 USEPA(1974). 
5 Mitls(1975). 
6 Makarewicz(1986). 
ca++ Mg++ Na+ K+ Trans- CL- S04--
parency 
mg/l mg/l mg/l mg/l Secchi mg/l mg/l 
(m) Cl S04 
6.3 11.25 
40 11 9.4 6.4 13 31 
44 27.1 
53 27.4 
' 4.7 
41 13.2 12.2 2.6 3.5 29.4 27.8 
39 12 17 2.6 3.1 29.2 24.4 
39 12 17 2.6 29.1 24.7 
40 12 17 ·2.6 29.0 25.2 
33 11.2 16.7 2.2 3.1 30.2 23.7 
35 11.5 16.3 2.1 30.9 23.2 
36 11.3 15.9 2.1 30.2 22.7 
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0.239 
0.051 
0.008 
0.02-0.04 
Alkali-
inity 
mg/l 
CaC03 
100 
108.2 
99.8 
107.9 
118 
0.046-0.145 118 
N.D. -0.040 117.0 
N.D.-0.069 117.5 
N.D.-0.062 121.0 
N.D.- .09 113.4 
N.D.- .09 116.8 
N.D.- .06 124.4 
Table 6. Nitrate-N levels in Conesus Lake. Vernal and autumn 
values are the average of the epilimnion, metalimnion 
and hypolimnion during turnover. N.D. means not 
detectable. 
Range 
mg N03-N/l 
19691 0.020-0.741 
19722 0.020-0.040 
19723 Trace-0.180 
19733 0.019-0.607 
19854 ND-0.51 
1988 ND-0.090 
1 Stewart and Markello(l974). 
2 USEPA(l974). 
3 Mills(l975). 
4 Makarewicz(l986). 
Vernal Autumnal 
mg N03-N/l mg N03-N/l 
0.136 0.051 
0.040 0.027 
0.046 
0.145 
0.040 ND 
ND 0.080 
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Table 7. Soluble reactive phosphorous levels in Conesus Lake. 
Autumn values are the average of the epilimnion, 
metalimnion and hypolimnion at turnover. 
19721 
19722 
19853 
1988 
1 USEPA(1974). 
2 Mi11s(1975). 
Range 
ug P/liter 
12 - 29 
Trace - 191 
1.1 - 113 
7.3 - 233 
3 Makarewicz(1986). 
Autumnal 
ug P/liter 
21 
14.8 
20.2 
29.7 
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Table 8. Total phosphorous levels in Conesus Lake. Vernal 
and autumn values are the averages of the epilimnion, 
metalimnion and hypolimnion during turnover. 
Range 
ug P/liter 
19691 5 - 840 
19722 22 - 36 
19723 8 - 171 
19854 13 - 252 
1988 11 - 243 
1 Stewart and Marke11o(1974). 
2 USEPA(1974). 
3 Mi11s(1975). 
4 Makarewicz(l986). 
Vernal Autumnal 
ug P/liter ug P/liter 
43 52 
14.3 29 
12 
32 43.5 
21 41.3 
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Table 9. Gill net census of sportfish and alewife in Conesus Lake, 
1985 and 1988. 
1985 1988 
Number fish Number fish 
caught Percent caught Percent 
alewife 407 52.45 58 10.96 
walleye 30 3.87 62 11.72 
perch 298 38.4 360 68.05 
bass 32 4.12 40 7.56 
pike 9 1.16 9 1.7 
--------- ---------
776 529 
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TABLE 10. Alewife stomach analyses from gill netted at Conesus Lake, September 1988. 
!!:_ edax B.long. C.retic. Diptera 
FISH COUNTS average COUNTS COUNTS average COUNTS average COUNTS COUNTS COUNTS average 
# LENGTH Mesocyc. length Ostra- Bosmina length Ceriodal!! length EphippeLm Chydor- Diptera length 
(em) edax (rrm) cods longi. (rrm) ret1c. (mm) idae (mm) 
1 14 2529 1.26 17 4 0.29 0 0.00 0 1 0 0 
2 14 250 1.23 4 0 0.00 0 0.00 0 0 0 0 
3 14.5 1105 1.25 21 0 0.00 0 0.00 3 1 0 0 
4 13 6270 1.20 18 0 0.00 0 0.00 2 0 0 0 
5 14 2700 1.19 4 12 0.26 0 0.00 0 0 0 0 
6 13~3 168 1.05 6 1 0.26 1 0.31 0 0 0 0 
7 14 16440 1.26 2 1 0.26 0 0.00 0 0 0 0 
8 13.3 670 1.03 17 108 0.28 8 0.34 0 1 0 0 
9 13 5040 0.87 4 101 0.30 4 0.26 4 0 0 0 
10 13.75 0 0.00 0 1 0.29 0 0.00 1 0 0 0 
11 13.5 10500 1.25 9 0 0.00 0 0.00 2 1 0 0 
12 14.5 4 0.00 0 0 0.00 0 0.00 0 0 0 0 
13 13 0 0.00 0 0 0.00 0 0.00 0 0 0 0 
14 13 213 1.25 1 0 0.00 0 0.00 0 0 0 0 
15 13.6 0 0.00 0 0 0.00 0 0.00 0 0 4 15.25 
AVER 13.63 3059 1.17 7 15 0.28 1 0.31 0.8 0.27 0.27 15.25 
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Table 11. Percent composition by number in alewife stomachs of Conesus Lake. 
Mesoc:tclO!;!S Bosmina Cer i odaohni a Ostracods Ch:rdoridae Diptera 
edax lonsirostris reticulata 
Fish TOTALS 
1 2529 4 0 17 1 0 2551 
2 250 0 0 0 0 0 250 
3 1105 0 0 21 1 0 1127 
4 6270 0 0 18 0 0 6288 
5 2700 12 1 4 0 0 2717 
6 168 1 0 6 0 0 175 
7 16440 1 0 1 0 0 16442 
8 670 108 8 17 1 0 804 
9 5040 101 4 4 0 0 5149 
10 0 1 0 0 0 0 1 
11 10500 0 0 9 1 0 10510 
12 4 0 0 0 0 0 4 
13 0 0 0 0 0 0 0 
14 213 0 0 1 0 0 214 
15 0 0 0 0 0 4 4 
____ ,.. _______ ________ .,._ 
----------
--------
--·------
45889 228 13 98 4 4 46236 
Percent 99.250 0.493 0.028 0.212 0.009 0.009 
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Table 12. Index of selection and election by alewifes in Conesus Lake. 
Biomass of the 
Water Column 
(ug /cubic meter) 
Bosmina longirostris 27498 
Ceriodaphnia reticulate 5604 
Cyclops bicuspidatus thomasi 536 
Diaphanosoma birgei 198 
Mesocyclops edax 6904 
Tropocyclops prasinus mexicanus 1839 
~ nauplii 49264 
Cyclops vernalis. 1152 
Eucyclops agilis 287 
Diptera 0 
....... -- ... -- ...... -... -- ....... 
93282 
Selection = s/b 
Bosmina longirostris 0.0001 
Ceriodaphnia reticulate 0.0001 
Cyclops bicuspidatus thomasi 0.0000 
D i aphanosQ!!l~ 2tr.a~t 0.0000 
Mesocyclops edax 13.2910 
Tropocyclops prasinus mexicanus 0.0000 
Copepod naupl i i 0.0000 
Cyclops vernalis 0.0000 
Eucyclo~~ ~gil is 0.0000 
Diptera ERR 1.6/0 is 
62 
Fish Stomach 
Biomass (b) (Ug) (S) 
Percent Percent 
29.48 21.2 0.004 
6.01 2.04 0.0004 
0.57 0 0.000 
0.21 0 0.000 
7.40 508159 98.369 
1.97 0 0.000 
52.81 0 0.000 
1.23 0 0.000 
0.31 0 0.000 
0.00 8400 1.626 
__ .., ________ .,. __ 
100 516582.24 100 
Electivity = (s-b)/(s+b) 
(values range from -1 to +1) 
-0.9997 
-0.9999 
-1.0000 
-1.0000 
0.8601 
-1.0000 
-1.0000 
-1.0000 
-1.0000 
undefined 1.0000 
Table 13. Rank abundance within each taxonomic group for Conesus Lake 
zooplankton, May-October 1985 and May-October 1988. 
1985 1985 
Ave.May-Oct 
Organisms/ Percent 
cubic meter 
CLADOCERA CLADOCERA 
Bosmina longirostris 32612 4.57 Bosmina longirostris 
Daphnia retrocurva 7546 1.06 Ceriodaphnia reticulate 
Eubosmina coregoni 3809 0.53 Chydoridae §.f?..:. 
Diaphanosoma birgei 2586 0.36 Diaphanosoma birgei 
!2..::.. galeata mendotae 1516 0.21 Daphnia retrocurva 
Ceriodaphnia reticulate 1883 0.26 !2..::.. galeata mendotae 
Chydoridae §.f?..:. 0 0.00 Eubosmina coregoni 
---------
EUCOPEPOOA 7.00 EUCOPEPOOA 
Copepoda naupl i i 51158 7.17 Copepoda naup l i i 
~ bicuspidatus thomasi 17874 2.50 Cyclopoid-copepodite 
Cyclopoid-copepodite 13430 1.88 Mesocyclops edax 
Mesocyclops edax 12999 1.82 Cyclops vernal is 
Diaptomus pallidus 1561 0.22 ~ prasinus mexicanus 
Cyclops vernalis ~ bicuspidatus thomasi 
Eucyclops agilis Macrocyctops albidus 
~ prasinus mexicanus Eucycl ops ag i lis 
Macrocyclops albidus Diaptomus pallidus 
...... _______ 
13.59 
ROTIFERA ROTIFERA 
Conochilus unicornis 108799 15.24 Polyarthra major 
Kellicottia longispina 83466 11.69 Keretella cochlearis 
Kellicottia bostonensis 79258 11.10 Synchaeta §.f?..:. 
Asplanchna priodonta 63700 8.92 Polyarthra vulgaris 
Keretella quadrate 53876 7.55 Ploesoma 
Polyarthra dolichoptera 31708 4.44 Conochilus unicornis 
Pompholyx §.f?..:. 27529 3.86 Polyarthra remata 
Polyarthra major 24655 3.45 Hexarthra mira 
Keretelta cochlearis 23712 3.32 Polyarthra-euryptera 
Polyarthra vulgaris 16396 2.30 Polyarthra dolichoptera 
Polyarthra remata 13949 1.95 Keretella guadrata 
Synchaeta §.f?..:. 12829 1.80 Kellicottia bostonensis 
Keretella crassa 9007 1.26 Trichocerca multicrinis 
Trichocerca multicrinis 6634 0.93 Ascomorpha §.f?..:. 
Keretella hiemalis 6101 0.85 Collotheca 
Ascomorpha §.f?..:. 4489 0.63 Pomph o l yx §.D.:. 
Notholca acuminate 687 0.10 Keretella hiemalis 
Brachionus §.f?..:. Asplanchna priodonta 
Cotlotheca Kellicottia Longispina 
Ploesoma Notholca acuminate 
Polyarthra euryptera Brachionus §.f?..:. 
Hexarthra mira Lecane §.f?..:. 
Lecane §.D.:.-- Keretetla ~ 
---------
'79.41 
Ostracod §.f?..:. Ostracod §.D.:. 
713769 100.00 
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1988 1988 
Average 
Organisms/ Percent 
cubic meter 
133429.3 9.19 
27013.28 1.86 
1376.86 0.09 
543.67 0.04 
530 0.04 
530 0.04 
514 0.04 
---------
11.29 
37512.53 2.58 
5023.23 0.35 
3580.54 0.25 
1142.08 0.08 
1120.12 0.08 
429.08 0.03 
251 0.02 
129.6 0.01 
0 0.00 
3.39 
233328.8 16.07 
174527.2 12.02 
151977.3 10.47 
128494.6 8.85 
105402.8 7.26 
102530.7 7.06 
94650.61 6.52 
83578.5 5.76 
38717.55 2.67 
28938.12 1.99 
19823.87 1.37 
16437.66 1.13 
12200 .. 66 0.84 
11609.75 0.80 
10345.44 0. 71 
6787 0.47 
5866 0.40 
4381.08 0.30 
3491 0.24 
1044.62 0.07 
999 0.07 
319 0.02 
0 0.00 
_______ ....... 
85.10 
3195 0.22 
...... ______ ,.. 
......... ______ 
1451771.55 100 
Table 14. Average abundance of Cladocera and Eucopepoda for May-October 1985 and May-October 1988. 
Average length measurements taken from 10 and 24 Sept. 1985, and 9 and 21 Sept. 1988. 
1985 1985 1988 1988 
May-October Average May-October Average 
ave.org/ length ave.org/ length 
cu. meter (nT!l) cu. meter ( nTil) 
CLADOCERA 
Bosmina longirostris 32612 0.32 133429.3 0.26 
Ceriodaphnia reticulata 1883 0.39 27013.28 0.32 
Chydoridae sp. 0 0.78 1376.86 0.66 
Diaphanosoma birgei 2586 0.68 543.67 0.6 
Daphnia retrocurva 7546 0.84 530 0.87 
Daphnia galeata mendotae 1516 0.84 530 0. 73 
Eubosmina coregoni 3809 0.44 514 
EUCOPEPODA 
Copepoda naup l i i 51158 0.20 37512.53 0.23 
Cyclopoid-copepodite 13430 5023.23 
Mesocyclops edax 12999 0.91 3580.54 0.80 
Cyclops vernalis 0 1142.08 0.70 
Tropocyclops prasinus mexicanus 0 1120.12 0.47 
Cyclops bicuspidatus thomasi 17874 0.92 429.08 0.72 
Macrocyclops albidus 0 251 0.96 
Eucyclops agitis 0 129.6 0.78 
Diaptomus patlidus 1561 1.03 0 
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Table 15. Conesus Lake Zooplankton 1988, species occurrence by sampling days. 
SPECIES SP # 5/3 5/17 5/31 6/14 6/28 7/12 7/26 8/9 8/23 9/6 9/21 10/4 10/21 
C. bicuspidatus thomasi 1 X X X X X X X X X X X X 
Cyclops vernalis 2 X X X X X X X X X X X X X 
Eucyclops agi lis 8 X X X X )( 
T. prasinus mexicanus 10 X X X X X X X X 
Cyclopoid--copepodites 12 X X X X X X X X X X X X X 
Naupl i i 13 X X X X )( )( X X X )( X X X 
Bosmina longirostris 14 X X X X X X X X X X X X X 
Daphnia galeata mendota 16 X X 
Daphnia retrocurva 19 )( X 
Eubosmina coregoni 20 X X 
Asplanchna priodonta 22 )( X X X X X X X X X X X 
Brachionus sp. 24 X 
Collotheca 26 X X X X X X X X X 
Conochilus unicornis 27 X X X X X X X X X X X X X 
Kellicottia longispina 29 X X X X )( X X )( 
Keratella cochlearis 30 X X X X X X X X X X X X X 
Keratella quadrata 33 X X X X X X X X 
Ploesoma 35 X X X X X 
Polyarthra dolichoptera 36 X X X X X X X )( 
Polyarthra major 37 X X X X X )( X X X X X X X 
Polyarthra remata 38 X X X X X X X X X X X X X 
Polyarthra vulgaris 39 X X X X )( X X X X X )( X X 
Synchaeta sp. 40 X X X )( X X X X X )( X X X 
Trichocerca multicrinis 42 )( X X X X X X X )( X X X 
Keratella hiemalis 47 X X 
Mesocyclops edax 4$3 X X )( X X )( .X X X X X X X 
Leptodora kindtii 53 X 
Ascomorpha sp. 83 X X X X X X X X 
Ceriodaphnia reticulata 87 X X X X X X X 
Chydoridae sp. 91 X X )( X X X X 
Notholca acuminata 93 X X X X )( X X X 
Polyarthra euryptera 101 X )( X X X X X )( X 
Diaphanosoma birgei 105 X X )( X 
Kellicottia bostonensis 106 X X X 
Pompholyx 107 X X X X X X X X )( 
Hexarthra mira 110 X X X X 
Lecane sp. 111 X )( )( X X 
Ostracod sp. 112 X 
Macrocyclops albidus 113 X )( 
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Table 16. Daphnia found in Conesus Lake in 1988. 
Date 
7/18/88 
7/26/88 
8/9/88 
8/16/88 
8/23/88 
9/6/88 
9/21/88 
Coornent 
none found 
female, 2 eggs, even pecten 
female, 2 eggs, middle pecten larger 
juvenile, even pecten 
adult, middle pecten larger 
fenmte, 2 eggs, middle pecten larger 
female, 4 eggs, middle pecten larger 
none found 
adult, even pecten 
juvenile, middle pecten larger 
female, 2 eggs, middle pecten larger 
juvenile, middle pecten larger 
juvenile, middle pecten larger 
juvenile, middle pecten larger 
none found 
none found 
Length 
(nm) Species 
0.825 Q..:. galeata mendotae 
0.975 Q..:. retrocurva 
0.585 Q..:. galeata mendotae 
1.1105 Q..:. retrocurva 
0.9 Q..:. retrocurva 
0.845 Q..:. retrocurva 
0.78 Q..:. galeata mendotae 
0.78 Q..:. retrocurva 
0.91 Q..:. retrocurva 
0.91 !h retrocurva 
0.78 !h retrocurva 
0.65 !h retrocurva 
********************************************************************************************* 
Q..:. galeata mendotae average length (mm) 
Q..:. retrocurva average length (mm) 
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0.73 
0.87 
TABLE 17. Maximum and average abundance for Conesus Lake zooplankton, May-October 1985 and 
May~october 1988. 
1985 1985 1985 1988 1988 1988 
Max.May-Oct Ave.May-Oct Percent Maximum Average Percent 
Organisms/ Organisms/ based on Organisms/ Organisms/ based on 
cubic meter cubic meter average cubic meter cubic meter average 
CLADOCERA 
Bosmina longirostris 78904 32612 4.57 455858 133429.3 9.19 
Daphnia retrocurva 19976 7546 1.06 530 530 0.04 
Eubosmina coregoni 11632 3809 0.53 645 514 0.04 
Diaphanosoma birgei 10035 2586 0.36 645 543.67 0.04 
~ galeata mendotae 2261 1516 0.21 530 530 0.04 
Ceriodaphnia reticulate 5658 1883 0.26 123394 27013.28 1.86 
Chydoridae §12.:.. 0 0 0.00 3588 1376.86 0.09 
---------""' ----------
EUCOPEPOOA 7.00 11.29 
Copepoda nauplii 158711 51158 7.17 74176 37512.53 2.58 
~ bicuspidatus thomasi 64013 17874 2.50 1265 429.08 0.03 
Cyclopoid-copepodite 41858 13430 1.88 10210 5023.23 0.35 
Mesocyclops edax 32352 12999 1.82 14995 3580.54 0.25 
Diaptomus pallidus 3190 1561 0.22 0 0 0.00 
Cyclops vernalis 
_________ .... 
5688 1142.08 0.08 
Eucyclops agilis 13.59 216 129.6 0.01 
~ prasinus mexicanus 3429 1120.12 0.08 
Macrocyclops albidus 432 251 0.02 
_.,. _________ 
ROTIFERA 3.39 
Conochilus unicornis 650848 108799 15.24 447945 102530.7 7.06 
Kellicottia longispina 282418 83466 11.69 14846 3491 0.24 
Asplanchna priodonta 350628 63700 8.92 10392 4381.08 0.30 
Kellicottia bostonensis 234754 79258 11.10 27291 16437.66 1.13 
Keretelta cochlearis 80935 23712 3.32 570305 174527.2 12.02 
Polyarthra major 116791 24655 3.45 825265 233328.8 16.07 
Keretella guadrata 207833 53876 7.55 89075 19823.87 1.37 
Polyarthra dolichoptera 189881 31708 4.44 58641 28938.12 1.99 
Polyarthra vulgaris 67500 16396 2.30 419809 128494.6 8.85 
Potyarthra remata 70374 13949 1.95 227142 94650.61 6.52 
Pompholyx §12.:.. 56482 27529 3.86 17457 6787 0.47 
Synchaeta §12.:.. 78367 12829 1.80 694786 151977.3 10.47 
Trichocerca multicrinis 34016 6634 0.93 59353 12200.66 0.84 
Keretella crassa 11939 9007 1.26 0 0 0.00 
Keretetla hiemalis 10906 6101 0.85 10990 5866 0.40 
Ascomorpha §12.:.. 4489 4489 0.63 32598 11609.75 0.80 
Notholca acuminata 1090 687 0.10 2331 1044.62 0.07 
Brachionus ~ 
----------
999 999 0.07 
Col lotheca 79.41 59343 10345.44 0. 71 
Ploesoma 375555 105402.8 7.26 
Polyarthra euryptera 72061 38717.55 2.67 
Hexarthra mira 319101 83578.5 5. 76 
Lecane §12.:..-- 319 319 0.02 
_______ ...... _ 
85.10 
Ostracod §12.:.. 3195 3195 0.22 
...... _____ .......... 
.,. ____ ........... _ 
713769 100.00 1451771.55 100 
67 
Table 18. Effects of selective grazing upon crustacean zooplankton by 
alewifes in Conesus Lake. Net tows from 1982, 1983 and 1984 were 
sampled for ~ pulex (Abraham 1988) while 1985 (Makarewicz 1986) and 
1988 were checked for~ pulex, Diaptomus, and~ edax. NE means the 
species was not enumerated. 
May 
1982 
Daphnia pulex 21.1 
(0.92mm) 
Diaptornus sp. 
Mesocyclops edax 
~ edax within the alewife 
in 1988 sampling 
NE 
NE 
August 
1983 
August May-Oct. May-Oct 
1984 1985 1988 
# individuals / liter 
(average length, mm) 
22.6 0 0 
(1.30mm) 
NE 
NE 
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NE 
NE 
3.3 
(1.08mrn) 
10.6 
(0.9lmrn) 
average = 3059/fish 
(1.17mm) 
0 
0 
3.6 
(0.80mm) 
APPENDIX 1 
Sampling dates on Conesus Lake 
Sample No. 1985 1988 
April 9 
April 23 
1 May 7 May 3 
2 May 21 May 17 
3 June 4 May 31 
June 18 June 14 
5 July 1 June 28 
6 July 16 July 12 
7 July 30 July 26 
8 August 13 August 9 
9 August 27 August 23 
10 September 10 September 6 
11 September 24 September 21 
12 October 8 October 4 
13 October 22 October 18 
November 5 
November 19 
December 4 
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APPENDIX 2 
Zooplankton counting comparison between 
N. Puckett and Dr. J.C. Makarewicz. 
N. Puckett (Count 1) J.C.Makarewicz (Count 2) 
Species 
Cyclops sp. 
Naupli 
Bosmina longirostris 
Asplanchna priodonta 
Conochilus unicornis 
Kellicottia longispina 
Keratella cochlearis 
Polyarthra sp. 
Trichocerca multicrinis 
Ascomorpha sp. 
Ceriodaphnia reticulata 
Tropocyclops prasinus 
#organisms/m3 
24852 
20333 
'+8090 
1614 
448945 
968 
49058 
196232 
17751 
32598 
17428 
3550 
Correlation of Count 1 and Count 2 
T Test u Count 1 
Tobt = -0.13 
p = 0.90 
DF = 21 
u Count 2 
Tcrit = 2.080 
0.996 
#organisms/m3 
27886 
16267 
66616 
1549 
377230 
1549 
51898 
183580 
17041 
14717 
24013 
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Since Tobt < Tcrit' we fail to reject Ho and conclude that 
the two counts are from the same zooplankton population. 
of variance 
Fobt = 0.02 
p = 0.896 
DF = 1,22 
Fcrit 4.30 
Since Fobt < Fcrit, we fail to reject Ho and conclude that 
the two counts are from the same zooplankton population. 
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APPENDIX 3. Transparency measurements for 1985 and 1988 of Conesus Lake. 
PARAMETER: SECCH I (METERS) 
SAMPLE# DATE VALUE DATE VALUE 
m m 
1 05/03/88 4.5 05/07/85 3.75 
2 05/17/88 3 05/21/85 2.51 
3 05/31/88 2.5 06/04/85 2.51 
4 06/14/88 4.5 06/18/85 3.1 
5 06/28/88 3 07/01/85 3.1 
6 07/12/88 2.2 07/16/85 3.3 
7 07/26/88 3.5 07/30/85 3.5 
8 08!09!88 1.8 08/13/85 3.69 
9 08!23!88 3 08!27!85 4.5 
10 09!06!88 4.5 09/10/85 3.3 
11 09/21/88 2.5 09/24/85 2.48 
12 10/04/88 3 10/08/85 2.15 
13 10/18/88 2.5 10/22/85 3.26 
AVERAGE 3.115 AVERAGE 3.165 
STD DEV 0.862 STD DEV 0.615 
SEMEAN 0.239 SEMEAN 0.171 
MINIMUM 1.8 MINIMUM 2.15 
MAXIMUM 4.5 MAXIMUM 4.5 
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APPENDIX 4. Historic summary of seasonal variations in transparency 
(meters) of Conesus Lake. 
1910 19632 1969-70 19725 19735 19856 1988 
January-March3 
August1 
Value 
Mean 
Max. 
Min. 
Value 6.3 
Mean 
Max. 
Mean 
Max. 
Min. 
Winter and Spring Turnover 
Mean 
Autumn Turnover 
Max. 
Min. 
Mean 
Max. 
Min. 
1 Birge and Juday (1914; 192'1). 
2 Berg (1966). 
3 Stewart and Markello (1974). 
6.4 
4 Modified from Forest et al. (1978). 
5 Mills (1975). 
6 Makarewicz (1986). 
5.3 
10.0 
1.2 
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4.3 2.4 
4.5 3.0 
3.7 1.8 
4.7 5.1 3.4 3.0 
7.0 7.0 4.6 4.5 
1.8 3.6 2.2 1.8 
3.3 2.6 
4.5 4.0 
2.0 1.7 
2.4 2.4 2.5 
3.9 2.9 2.5 
1.5 2.2 2.5 
APPENDIX 5. pH measurements for 1985 and 1988 of Conesus Lake. 
PARAMETER: pH 
SAMPLE# DATE EPI LIMN ION MET ALI MN ION HYPOLIMNION DATE EPI LIMN ION MET ALI MN I ON HYPOLIMNION 
(1 meter) (8 meters) (12 meters) (1 meter) (8 meters) (12 meters) 
1 05/03/88 8.2 8.18 8.04 05/07/85 8.1 8.1 7.9 
2 05/17/88 8.29 8.21 8.08 05/21/85 8.15 7.9 7.9 
3 05/31/88 8.84 8.59 8.28 06/04/85 8.1 7.95 7.9 
4 06/14/88 8.52 8.49 7.73 06/18/85 8.15 8.17 8.1 
5 06/28/88 8.64 8.34 7.79 07/01/85 8.15 8 7.75 
6 07/12/88 8. 75 8.32 7.23 07/16/85 8.15 8 7.6 
7 07/26/88 8.26 8.04 7.53 07/30/85 8.3 8.25 7.65 
8 08/09/88 9.09 8.2 7.6 08/13/85 8.25 7.9 7.8 
9 08!23/88 7.99 7.6 7.52 08/27/85 8.05 8.05 7.9 
10 09!06!88 8.43 8.31 7.75 09/10/85 8.05 7.75 7.65 
11 09!21/88 8.18 8.18 7.5 09/24/85 8.05 8.1 8.1 
12 10/04/88 7.86 7.78 7.2 10/08/85 8.05 8.1 8.1 
13 10/18/88 7.92 7.94 7.93 10/22/85 8.05 8.05 8.1 
AVERAGE 8.382 8.168 7.706 AVERAGE 8.123 8.025 7.881 
STD DEV 0.359 0.263 0.309 STD DEV 0.077 0.125 0.176 
SEMEAN 0.099 0.073 0.086 SEMEAN 0.021 0.035 0.049 
MINIMUM 7.860 7.600 7.200 MINIMUM 8.050 7.750 7.600 
MAXIMUM 9.090 8.590 8.280 MAXIMUM 8.300 8.250 8.100 
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APPENDIX 6. Conductivity measurements for 1985 and 1988 of Conesus Lake. 
PARAMETER: CONDUCTIVITY (umhos/cm) 
SAMPLE# DATE EPILIMNION METALIMNION HYPOLIMNION DATE EPILIMNION MET ALI MN ION HYPOLIMNION 
(1 meter) (8 meters) (12 meters) (1 meter) (8 meters) (12 meters) 
1 05/03/88 370 366 364 05/07/85 404 406 410 
2 05/17/88 382 372 371 05/21/85 444 449 444 
3 05/31/88 356 354 360 06/04/85 424 424 430 
4 06/14/88 395 405 413 06/18/85 365 371 373 
5 06/28/88 391 396 392 07/01/85 387 387 392 
6 07/12/88 387 387 409 07/16/85 367 372 398 
7 07/26/88 376 376 409 07/30/85 353 358 369 
8 08/09/88 387 415 398 08/13/85 348 353 358 
9 08/23/88 376 387 415 08/27/85 330 335 350 
10 09/06/88 387 381 398 09/10/85 314 319 329 
11 09/21/88 376 381 404 09/24/85 313 313 318 
12 10/04/88 387 381 387 10/08/85 336 325 330 
13 10!18/88 381 381 381 10/22/85 410 416 404 
AVERAGE 380.846 383.231 392.385 AVERAGE 368.846 371.385 377.308 
STD DEV 9.852 15.253 17.882 STD DEV 40.542 41.483 38.174 
SEMEAN 2.732 4.230 4.960 SEMEAN 11.244 11.505 10.588 
MINIMUM 356.000 354.000 360.000 MINIMUM 313.000 313.000 318.000 
MAXIMUM 395.000 415.000 415.000 MAXIMUM 444.000 449.000 444.000 
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APPENDIX 7. Turbidity measurements for 1985 and 1988 of Conesus Lake. 
PARAMETER: TURBIDITY (NTU) 
SAMPLE# DATE EPILIMNION METALIMNION HYPOLIMNION DATE EPILIMNION ME TALI MN I ON HYPOLIMNION 
(1 meter) (8 meters) (12 meters) (1 meter) (8 meters) (12 meters) 
1 05/03/88 1.3 1.41 1.37 05/07/85 0.7 0. 75 0.6 
2 05/17/88 1.06 1.09 1.07 05/21/85 1.12 1.04 1.32 
3 05/31/88 2.17 1.3 1.05 06/04/85 1.19 1.33 1.4 
4 06/14/88 1.09 1.06 1.23 06/18/85 0.78 1.31 1.18 
5 06/28/88 1.53 1.6 1.41 07/01/85 0.83 1. 1 3.3 
6 07/12/88 2.72 2.91 1.62 07/16/85 0.99 1.04 1.06 
7 07/26/88 1.6 1. 75 1.59 07/30/85 0.9 1 1.42 
8 08!09!88 3.12 2.78 1.81 08/13/85 0.83 0.87 0.93 
9 08/23/88 1.29 1.86 2.26 08/27/85 0.59 0.65 3.97 
10 09/06/88 1.03 1.55 4.14 09/10/85 0.78 0.86 1. 78 
11 09/21/88 1.34 1.34 12.5 09/24/85 0.6 0.61 0.68 
12 10/04/88 1. 51 1.44 1.98 10/08/85 1.36 1.3 4.32 
13 10/18/88 1.85 1.43 1.69 10/22/85 0.89 0.83 1.07 
AVERAGE 1.662 1.655 2.594 AVERAGE 0.889 0.976 1. 772 
STD DEV 0.623 0.552 2.960 STD DEV 0.218 0.233 1.201 
SEMEAN 0.173 0.153 0.821 SEMEAN 0.060 0.065 0.333 
MINIMUM 1.030 1.060 1.050 MINIMUM 0.590 0.610 0.600 
MAXIMUM 3.120 2.910 12.500 MAXIMUM 1.360 1.330 4.320 
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APPENDIX 8. Alkalinity measurements for 1985 and 1988 of Conesus Lake. 
PARAMETER: ALKALINITY (mg CaC03/liter) 
SAMPLE# DATE EPILIMNION METALIMNION HYPOLIMNION DATE EPILIMNION METALIMNION HYPOLIMNION (1 meter) (8 meters) (12 meters) (1 meter) (8 meters) (12 meters) 
1 05/03/88 122.8 123.8 121.3 05/07/85 120.8 120.8 121.3 
2 05/17/88 116.2 114.2 115.2 05/21/85 122.82 124.36 123.84 
3 05/31/88 122.3 119.8 119.8 06/04/85 121.29 122.31 122.82 
4 06/14/88 122.1 123.3 121.8 06/18/85 122.31 123.33 122.82 
5 06/28/88 120.3 121.8 121.3 07/01/85 119.24 119.24 120.26 
6 07/12/88 116.6 123.8 129.7 07/16/85 114.63 114.63 124.87 
7 07/26/88 104 110.5 126 07/30/85 112.59 114.12 119.24 
8 08/09/88 111 126.8 140.3 08/13/85 112.59 114.63 121.28 
9 08/23/88 106.3 118.3 120.8 08/27/85 114.12 112.59 127.43 
10 09/06/88 105.3 108.3 128.7 09/10/85 110.54 114.63 121.8 
11 09/21/88 107.8 107 136.7 09/24/85 114.63 114.63 115.14 
12 10/04/88 112.3 112.3 124.8 10/08/85 117.7 114.63 114.12 
13 10/18/88 107.6 108.8 110.8 10/22/85 118.21 117.7 118.2 
AVERAGE 113.431 116.823 124.400 AVERAGE 117.036 117.508 121.009 
STD DEV 6.710 6.653 7.761 STD DEV 3.942 3.872 3.562 
SEMEAN 1.861 1.845 2.153 SEMEAN 1.093 1.074 0.988 
MINIMUM 104.000 107.000 110.800 MINIMUM 110.540 112.590 114.120 
MAXIMUM 122.800 126.800 140.300 MAXIMUM 122.820 124.360 127.430 
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APPENDIX 10. Silica measurements for 1985 and 1988 of Conesus Lake. 
PARAMETER: SILICA (ug Si02/liter) 
SAMPLE# DATE EPILIMNION METALIMNION HYPOLIMNION DATE EPI LIMN ION ME TALI MN I ON HYPOLIMNION (1 meter) (8 meters) (12 meters) (1 meter) (8 meters) ( 12 meters) 
1 05/03/88 402 465 595 05/07/85 
2 05/17/88 255 341 409 05/21/85 
3 05/31/88 565 535 614 06/04/85 
4 06/14/88 549 558 1410 06/18/85 
5 06/28/88 537 808 1835 07/01/85 
6 07/12/88 470 763 2651 07/16/85 
7 07!26/88 578 891 3430 07/30/85 
8 08/09/88 627 1020 3015 08/13/85 
9 08/23/88 543 1069 1826 08/27/85 
10 09/06/88 576 765 3101 09!10/85 
11 09/21/88 670 688 696 09/24/85 
12 10/04/88 1514 1560 3770 10/08/85 
13 10!18/88 1186 1232 1237 10/22/85 
AVERAGE 651.692 822.692 1891.462 AVERAGE ERR ERR ERR 
STD DEV 320.686 322.665 1136.979 STD DEV ERR ERR ERR 
SEMEAN 88.942 89.491 315.341 SEMEAN ERR ERR ERR 
MINIMUM 255.000 341.000 409.000 MINIMUM ERR ERR ERR 
MAXIMUM 1514.000 1560.000 3770.000 MAXIMUM ERR ERR ERR 
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APPENDIX 11. Soluble reactive phosphorous measurements for 1985 and 1988 of Conesus Lake. 
PARAMETER: SRP (ug P/liter) 
SAMPLE# DATE EPILIMNION METALIMNION HYPOLIMNION DATE EPILIMNION METALIMNION HYPOLIMNION (1 meter) (8 meters) (12 meters) (1 meter) (8 meters) (12 meters) 
1 05/03/88 13.8 19.7 15.6 05/07/85 5.3 8.3 5.1 
2 05/17/88 19.5 12.6 11.1 05/21/85 6.4 2.4 3.4 
3 05/31/88 18.3 13 15.7 06/04/85 6 6.9 3.8 
4 06/14/88 10.6 8.8 7.3 06/18/85 5.8 5.3 5.7 
5 06/28/88 18.1 15.4 13 07/01/85 2.3 3 2.7 
6 07/12/88 15.2 13.1 16 07/16/85 3.1 1. 1 45.9 
7 07/26/88 13.8 13.8 23.3 07/30/85 5.6 5.3 14.9 
8 08!09!88 14.4 17.5 84.4 08/13/85 5.7 6.8 14.9 
9 08/23/88 9.4 8.7 19.5 08/27/85 3.7 3.6 113 
10 09/06/88 8.3 12.1 91.9 09/10/85 6.3 10.3 58.7 
11 09/21/88 13.8 15.8 233.2 09/24/85 13.8 11.3 13.2 
12 10/04/88 10.8 10.8 40.4 10/08/85 15.7 30.4 15.6 
13 10/18/88 29.5 30.1 29.5 10/22/85 26.2 19.3 15. 1 
AVERAGE 15.038 14.723 46.223 AVERAGE 8.146 8.769 24.000 
STD DEV 5.327 5.372 59.931 STD DEV 6.394 7.739 30.401 
SEMEAN 1.478 1.490 16.622 SEMEAN 1. 773 2.146 8.432 
MINIMUM 8.300 8.700 7.300 MINIMUM 2.300 1.100 2.700 
MAXIMUM 29.500 30.100 233.200 MAXIMUM 26.200 30.400 113.000 
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APPENDIX 12. Total phosphorous measurements for 1985 and 1988 of Conesus lake. 
PARAMETER: TOTAL P (ug P/liter) 
SAMPLE# DATE EPI LIMN ION MET ALI MN ION HYPOLIMNION DATE EPI LIMN ION METAL I MN ION HYPOLIMNION 
(1 meter) (8 meters) (12 meters) (1 meter) (8 meters) (12 meters) 
1 05/03/88 25.3 21.4 15.6 05/07/85 66.7 16.3 13.3 
2 05/17/88 19.5 12.6 11.1 05/21/85 20.7 22 27.5 
3 05/31/88 20.3 13.3 29 06/04/85 31 20.6 32.5 
4 06/14/88 17.4 18.4 14.9 06/18/85 31.8 49.5 25.2 
5 06/28/88 22.9 15.4 13 07/01/85 19.3 22.2 35.8 
6 07/12/88 27.6 13.1 16 07/16/85 32.7 33.3 109.3 
7 07/26/88 23.1 15.8 24.1 07/30/85 16.2 24.8 43.8 
8 08/09/88 17 15.8 71.7 08/13/85 23.9 27.3 29 
9 08/23/88 19.7 34.9 32.4 08/27/85 22.8 27 252.5 
10 09/06/88 22.9 25.5 127.3 09/10/85 17.6 25 74.6 
11 09/21/88 24.5 19.7 243.1 09/24/85 31.8 32.4 33.8 
12 10/04/88 24.9 22.4 72.4 10/08/85 38.7 32.9 34.8 
13 10/18/88 40.6 39.6 43.8 10/22/85 44.1 46.8 39.6 
AVERAGE 23.515 20.608 54.954 AVERAGE 30.562 29.238 57.823 
STD DEV 5. 794 8.066 63.142 STD DEV 13.203 9.402 61.010 
SEMEAN 1.607 2.237 17.512 SEMEAN 3.662 2.608 16.921 
MINIMUM 17.000 12.600 11.100 MINIMUM 16.200 16.300 13.300 
MAXIMUM 40.600 39.600 243.100 MAXIMUM 66.700 49.500 252.500 
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APPENDIX 13. Chlorophyll~ measurements for 1985 and 1988 of Conesus Lake. 
PARAMETER: CHLOROPHYLL~ (ug chl !/liter) 
SAMPLE# DATE EPILIMNION METALIMNION HYPOLIMNION DATE EPILIMNION METALIMNION HYPOLIMNION 
(1 meter) (8 meters) (12 meters) (1 meter) (8 meters) ( 12 meters) 
1 05/03/88 8.66 8.38 9.21 05/07/85 0.8 0.7 1.4 
2 05/17/88 17.1 11.4 7.39 05/21/85 2.3 2.1 1.3 
3 05/31/88 13.5 5.91 5.62 06/04/85 1 • 1 2 1.9 
4 06/14/88 1. 79 4.82 5.36 06/18/85 1 1.4 1.1 
5 06/28/88 8.25 7.77 4.07 07/01/85 2.3 2.4 2.7 
6 07/12/88 6.06 3.67 1.05 07/16/85 4.3 4.6 1.8 
7 07/26/88 8.36 4.6 2.52 07/30/85 2.3 3.4 4.2 
8 08/09/88 4.18 4.52 2.79 08/13/85 4.2 16.6 8.5 
9 08/23/88 5.8 7.93 3.65 08!27/85 3.5 4.7 2.7 
10 09/06/88 9.46 5.43 0.33 09/10/85 8.8 4.4 2 
11 09/21/88 8.6 6.92 0 09/24/85 6.7 7.2 6.5 
12 10/04/88 8.81 7.35 4.87 10/08/85 18 21.9 19 
13 10/18/88 14.5 11.9 12.5 10/22/85 3.6 3.4 2.4 
AVERAGE 8.852 6.969 4.566 AVERAGE 4.531 5.754 4.269 
STD DEV 4.033 2.453 3.441 STD DEV 4.468 6.070 4. 741 
SEMEAN 1.118 0.680 0.954 SEMEAN 1.239 1.683 1.315 
MINIMUM 1. 790 3.670 0.000 MINIMUM 0.800 0.700 1.100 
MAXIMUM 17.100 11.900 12.500 MAXIMUM 18.000 21.900 19.000 
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APPENDIX 14. Dissolved organic carbon measurements for 1985 and 1988 of Conesus Lake. 
PARAMETER: DISSOLVED INORGANIC CARBON (mg C/liter) 
SAMPLE# DATE EPILIMNION METALIMNION HYPOLIMNION DATE EPILIMNION MET ALI MN I ON HYPOLIMNION 
(1 meter) (8 meters) {12 meters) (1 meter) (8 meters) (12 meters) 
1 05/03/88 29.5 29.7 30.3 05/07/85 29 29 30.3 
2 05/17/88 27.9 27.4 27.6 05!21/85 29.5 31.1 31 
3 05/31/88 28.7 28.8 28.8 06/04/85 29.1 30.6 30.7 
4 06/14/88 29.3 29.6 30.4 06/18/85 29.4 29.6 29.5 
5 06/28/88 28.8 29.2 30.3 07/01/85 28.6 28.6 30.1 
6 07/12/88 26.8 29.7 36.3 07/16/85 27.5 27.5 31.2 
7 07/26/88 25 26.5 32.8 07/30/85 27 27.4 29.8 
8 08/09/88 25.5 30.4 35.1 08/13/85 27 28.7 30.3 
9 08!23/88 25.5 28.4 31.4 08/27/85 27.4 27 31.9 
10 09/06/88 25.3 26 32.2 09/10/85 26.5 28.7 31.7 
11 09/21/88 25.9 25.7 35.5 09/24/85 27.5 27.5 27.6 
12 10/04/88 28.1 27 34.9 10/08/85 29.4 27.5 27.4 
13 10/18/88 26.9 27.2 27.7 10/22/85 29.6 29.4 28.4 
AVERAGE 27.169 28.123 31.792 AVERAGE 28.269 28.662 29.992 
STD DEV 1.568 1.511 2.851 STD DEV 1.091 1.229 1.386 
SEMEAN 0.435 0.419 0.791 SEMEAN 0.303 0.341 0.385 
MINIMUM 25.000 25.700 27.600 MINIMUM 26.500 27.000 27.400 
MAXIMUM 29.500 30.400 36.300 MAXIMUM 29.600 31.100 31.900 
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APPENDIX 15. Chi-square and ANOVA statistical tests comparing 1985 
zooplankton to the 1988 community. Since the organisms 
varied, the statistical comparisons were done on organism 
Orders (Cladocera, Rotifera and Eucopepoda). 
Analysis of variance: 
Cladocera 
Fobt=5.56 
Fcrit = 4.26 
DF = 1,24 
alpha = 0.05 
p = 0.027 
Fobt > Fcrit 
Rot if era 
Fobt = 13.06 
Fcrit = 4.26 
DF = 1,24 
alpha = 0.05 
p == 0.003 
Fobt > Fcrit 
Eucopepoda 
Fobt = 10.77 
Fcrit = 4.26 
DF = 1, 24 
alpha = 0.05 
p ""' 0.003 
Fobt > Fcrit 
Since Fobt > Fcrit' we reject H0 and conclude that the Cladocera, 
Rotifera and Eucopepoda from 1985 and 1988 are not from the same popula-
tion. 
Chi-square: 
Cladocera 
x2obt = 8,724,606 
x2crit = 36.415 
DF = 24 
Rot if era 
x2obt = 160,133,536 
x2crit = 36.415 
DF = 24 
Eucopepoda 
x2obt = 455,176 
x2crit = 36.415 
DF = 24 
Since x2obt > x2~rit, we reject H0 and conclude that the Orders of 
Cladocera, Rotlfera and Eucopepoda are not from the same population in 
1985 and 1988. 
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APPENDIX 16 
Phosphorous release rates using Peters' model (Peters and Rigler 1973). 
The equation for the model is: 
Ef = 0.0286*e(0.038T+0.00001C-3.34P)*W-0.383 
where Ef= ug P/mg dry wt.jhr 
T °C 
C cells/ml 
P not included in calculations 
(see Peters 1975) 
W- mg dry wt. individuals 
I wanted to compare 1985 and 1988 P release rates using the 6 month 
average and during summer stratification. The epilimnetic levels are 
used for comparison. The rates calculated are estimates of the maximum 
amount of P released (Peters 1975). 
1985 - using the 6 month averages. 
T 18.977°C 
c 1 x 105 cells/ml Ef o.l60*w-0.383 
p 0.0081 ug/ml 
13 August, 1985 
T 23.9°C 
c 1 x 105 cellsjml Ef O.l93*w-0.383 
p 0.0057 ug/ml 
1988 - using the 6 month averages 
T 18.962oc 
c 1 x 105 cells/ml Ef = o.l60*w-0.383 
p 0.0150 ug/ml 
9 August, 1988 
T 26.08°C 
c 1 x 105 cells/rnl Ef 0.209*w-0.383 
p 0.0144 ug/rn1 
overall overall 
weighted weighted Zooplankton 
zooplankton biomass biomass P release 
biomass (ug/zoo- (ug/crust- mg Pjm2 rng Pjm2 
ugjm3 plankton) ace an) /hour /day 
OVERALL: 
1985 400,368 0.56 1.66 10.1 243 
1988 223,599 0.15 0.66 10.7 256 
SPECIFIC DAYS: 
8/13/85 206,209 1.07 1.93 5.63 135 
8/9/88 127,643 0.15 0.90 6.89 165 
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APPENDIX 17 
Description of Eucyclops agilis and Macrocyclops albidus. 
Morphology 
Eucyclops agilis: 
Caudal ramus usually not more than five times as long as broad, 
lateral spinules conspicuous; inner corner seta slightly longer to con-
siderably longer than caudal ramus in male and often in female. Female 
bears spinules on the outer margin of the caudal ramus. This species is 
probably the commonest littoral cyclo'poid copepod in North America. Leg 
5 bearing one long outer spine and two setae (Pennak, 1953). 
Macrocyclops albidus: 
Distal segment of leg 5 armed with two long spines and a median seta; 
first antenna of 17 segments. Inner margin of caudal ramus without 
hairs; distal inner seta of terminal segment of endopod of leg 4 much 
reduced in size (Pennak, 1953). 
Days of species 
occurrence, 1988 
Maximum. 
organisms/ m 3 
Average abundance 
organisms/ m3 
Average length 
in Conesus Lake 
Eucyclops agilis 
6/14; 7/12; 9j6; 
9/21; 10/21 
216 
130 
male: 0.65 mm 
female: 0.85 mm 
(female with eggs) 
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Macrocyclops albidus 
10/4; 10/21 
432 
251 
male: 0.96 mm 
female: l.OOmm 
(juvenile female) 
